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of Portiication, and have r. received untversal appro- 


Mi barn ot vs A 975 AI us 
bation upon the Continent.” he oltowing treatise 


is a translation Fa the Vi. ret ; Pa + Fs ;. fog 
which appears particularly well calculated for a 
book of instruction, and for the use of the Army in 
general ; since, from the order and simplicity with 
which it is written, it is perfectly comprehensible to 
a beginner, and at the same time is sufficiently 
ertensive to enable an Officer to-acquire a knowledge 
of the fundamental principles, and practical 5 of 
Fortification i in the Field. | 
This translation is made from an edition Piblich- 
ed at Copenhagen in 1797, by H. I. Krebs, Pro- 
fessor, and Captain in the Royal Artillery of Den- 
mark. The translator has endeavoured throughout 
to adhere s8trictly to the spirit of the original ; 
but as his chief" object has been to render it a work 
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of general util ey, he conceived it necessary to make 


| omitted a few 
fluous, or mere repetitions ; and as the dimensions and 
congtryctions © in the original are given at different. 
times in rods, fer and paces, he has adapted them 
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all to Englick measures, which it is precumed will 
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F ORTIFICATION. is the Science which t&aches the 
method of putting a place into an adytntageous 
state of defence; and the proper manner of attack - 
; ing and defending it. « DDW0497 2-918" M47 
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wo * a Ac, or ud here comprehend every 
part of the surface of the earth. It may be either 
a town, a village, a bastle, a church, a single house, 
à hill, a hollow way, a whole strand or shore, a 
bridge, or the like. Fortiſication first af all ex- 
plains the means by which all these may be placed 
in security, either in a durable manner, or for a 
temporary purpose against the attack of an enemy, 
and consequently the rules of this science must be 
tespectively applied to all these cases. 
In most treatises upon fortification we are only 
taught the mode of fortifying a town in a perma- 

* The Laiin and French names for Nee we Ae 
tura militaris; Ars fortificatoria—Architecture militaire; I'Art de 
foxtifier des places; La Science des Ingenieurs. AUTHOR. 
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attack of an enemy; or how to erect, attack, and 


defend such places as may properly be termed Fort- 
resses : but from the more extensive idea which 
I habe given of this science, it is by no means 


. confined to the At e e works. 


$ 87 
Trap thi duplication givers! of fortification, (C 1), 


N we may frequently expect that an enemy will en- 


deavour to make himself master of the place in 


which we are stationed; and consequently that he 


must therefore be acquainted with these means in 
order that we may cover our post properly against 
, 
ra tions 9 9 3 

N ee 
at all times be adapted to the existing system of 


attack; e e ee eee a 


different: method of fortification, 1 = 
_ © The: anyention' of gunpowder 2 exneed a 
total change in the measures to be pursued for the 
conquest of à place, it became like wise necessary 
to adopt suitable alterations for its security; and 
it is therefore no wonder that the strong- holds 
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will employ various means to attain his object. We 
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ne The work and garrison may be 
battered and bombarded; or petards employed to 
tained by means of mines; or admittance procured 
by artifice and a secret understanding with certain 
people within the place. Sometimes an open assault 
may be attempted; or, lastly, the garrison may be 
compelled to surrender for want of provisions. A 
fortress must be secure from all these in order to 
de accounted perfect, and the enemy ought to have 
Kos ET TURE ee 
success. | 
. ardite in ems canis to 
rue all these kinds of attack, as time 
and other circumstances frequently will not allow 
us to execute the necessary preparations: we must 
therefore be content with securing our post against 
5 such of them as are most to be apprehended; but. 
should endeavour in every case to approach as 
near as possible to the given idea of a perfect, fort- 
ress ! and it may also be considered as a. criterion 
for judging of other works, which come the nearer 
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Am objection-may here be * that, even 
the: best-works do not afford any defence to a gar- 


94 B 2 rison 


414 
rison against being staryed out, surprised, or be- 
trayed. In answer to this we must consider that 
to prevent being starved out khe post ought to be 

furnished Vith proper thagazinds, and a sumeient 
Kip ply: of wetter chat the garrison may not be sur- 
it should be in high” diseipline/ and ed 
alert: and to prevent being betrayed vo 
— the commanding officer should observe 
eertam rules of prudence, circumspection, and 
Stet rr qs od gut 
Works are hot indeed ereeted immediately to 
fesist stich kinds of attack; nevertheless hy u judi- 
cious pla of a fort; together with good internal 
regulations the defence must be rendered very easy 
to the garrison. Strong and spacious receptacles 
for provisions ought to be established within the 
works: the aqueducts should be properly covered 
that the enemy may not be able to eut them off: 
and as projects to surprise a fort, or to carry it hy 
artifice, ate generally founded on some defect at- 
tached to it, an engineer should know how to dis- 
| pose of the works in such a manner, that the enemy 
may finck innumerable mee, — wayne 
of due an enterprise. vu hire "rea: 


# aft TRE 79 46: Ne 0 1045 517 97 
Ass the . intention in mei a place is 
to obtain an advantage in its defence, the particular 
object must always be, to enable a few men to 
defend themselves in safety against a great aum- 
ber WO attack them; — +4 


110211 


[#5] 

be placed in such circumstances that it gains an 
equality, and even a superiority over a greater 
force. This may be effected in a twofold manner. 

First, by making such dispositions that the troops 
may have nothing to fear from the fire of the 
enemy, whilst they, on the contrary, are enabled 
to make use of all their means of defence, and to 
fire upon him without obstruction. as 8000 as. he 
is within reach. Sehmdig, by, throwing various 
obstacles in the enemy's way, to, prevent his ap- 
proaching the place. In short, we should endeavour 
to make such arrangements, that the enemy must 
tind endless difficulties in all his undertakings, and 
wenn. Im n Tor bib NANA 
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\ Fortification ay AY be Oey into 


4 61 8 1 


principal parts. 12 EIN 43 ; | 
The first part — —  instructions for hott | 


posts i in the field, in time of war; fre vently i in the 
greatest haste, and with few means at hand: toge- 
ther with, the method of attacking : and defending 
them. This is callet! PI ELD-TORTTFIC ATI. 
The second part explains the rules by which such 
places as are properly termed Fortresses, ought to 
be constructed so as to resist the strongest attack 
of an enemy, and the manner in which they should 
be attacked and defended. As works of this na- 
ture are intended not only for the security of a 
whole country against the attack of irruption of 
th J | ; an 
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dn enemy, hut also to be durable, this is teted 
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© Fortification is undoubtedly a very ancient sei- 
ene; however the first fortresses cannot be re- 
garded as great works, or those who erected them 
as masters of the art. Necessity was the originat 
eause of the employment of engineers. Their oc- 
cupation was to secure themselves and their fellow- 
citizens from the assaults of robbers, who tri the 
beginning did not make any considerable warlike 
preparations, so that there was no great difficulty 
in devising means to keep them off: and as the 
general intention of building a fortress is to enable 
the inhabitants to defend themselves with security 
and advantage against the attack of an enemy; 
the works of farmer times may be considered as 
good, and eyen perfect, although totally useless at 
present. History does not give any certain informa- 
tion concerning tt the nature of primary foxtreaces, © 
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At rst che ancients only MINE} walls arbund 
the places they-wished' to fortify. These walls were 
$0” thick that they could not be force& down by 


battering rams, and sufficientiy high to prevent 0 
being easily scaled by means of ladders. Upon the 


ofitside of chese walls others of weaker dimensions | 

were raised, which covered” the men destined for i 
matle for the garrison to shoot at the enemy. In 

order to prevent the enemy's approaching the wall, 

it was encompassed by a broad and deep ditch. + 

It was soon found that this did not afford suffi- 

cient defence to the foot of the wall, as it could 
not be hit from above: towers were therefore built 
at certain distances, projecting from the wall, which! 
thereby obtained a flank defence; These towers 
were made still stronger than the wall, and were 
not placed further asunder than an arrow could 
reach. They were moreover formed with a projec- 
tion at top, from whenee the garrison could shoot 
down upon those who endeavoured to approach. 

The ancients had not any notion of constructing 
several works in front of one another; but their 
fortresses were frequently surrounded by a double 
and even a mw all. 
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| RE METHOD or ATTACK. j a 12 
When the ancients designed to attack a fortress, 


they usually endeavoured to approach it under 
em | cover, 
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; boxer, carrying with them high, movenble, woolen 


towers, upon the top of which. soldiers avere sta · 
tioned in order to drive the garrison from the yalla 
by means of their boys and arroys, or other wea- 
pons. They, also filled up the diteh, and strove to 
throw down the eee the, force of the battering 


—— | 7 — with tim- 


ber-work, which they afterwards: set on fire, and 
| thereby oceasjoned the wall to fall down. As son 
as an opening was by any means effected, they 
prodeeded to the storm, forcing into the town with 


great violence. They like wise made use of certain 
machines called Catapultas and Ballistas, from which 
— stones, and whole . Mens 
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The ancients. defended themselyes at all 955 | 
with e valour- They employed all their 
might ht to prevent the enemy's advancing. with 


his warlike machines; and endeavoured to ren- 
| der the passage across the ditch extremely diffi- 


cult. They threw large 


stones from their Cata- 


pultas, upon the towers of the enemy, in order to 
crush them; aud undermined: them in the same 


eee e ee 
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ne e be bade ee g b widlcfitheriferd 
ress. They sallied out, and strove to set fire to 
the enemy's towers and other machines: and when 
at length a breach was made in the wall, they re- 
sisted the storm, and defended themselves in the 
streets of the town in the most strenuous man- 
ner. Frequently the assailants did not carry the 
fortress until the town n | 
and mg its e . 


Thr? 
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Un . W eg move- 
able towers and battering rams above mentioned 
were laid aside, and cannon was introduced in the 
attack of places. The besieged were therefore like- 
wise obliged to make use of artillery in the de- 
fence, and consequently the former kind of wall 
was not sufficiently broad. 

The Spanish and Italian engineers 1 by 
oonstructing a rampart of earth behind the wall, 
wide enough to contain cannon, from which the 
enemy might be fired upon at a distance. It like- 
wise became necessary to remove the small wall 
which hitherto served to shelter the garrison, and 
erect a covering of earth in lieu thereof; or at 
least to strengthen the wall by throwing earth 
— it, to prevent the injury the garrison might 

| C receive 
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receive from the oplinters of done struck off by 
the enemy's shot. uam 

As it was ads Fa re that the. exterior 
vide of the towers had still no good flank defence, 
their position was changed, and they were placed 
running out in an angle towards the eountry and 

| were also made sufficiently large and spacious for 
the use of artillery. ere then received 0 
lation of BASTIONVs. a4 bi 

These bastions were Pane pores further. asun- 
der than the towers of the ancients, the range of a 
cannon shot being much more extensive than that 
of an arrow. 

The figure and 3 of the 1 fre- . 
quently received some alterations, according to the 
principles of engineers at various periods, who en- 
deavoured to strengthen the mode of fortification 
by several improvements of the bastion and ram- 
part; as also by OT ee * out- 
side of the ditch. WMaen di Aeg id 561% 
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The Spanish and Italian 8 were ee . 
cub vast masses of stone put together with a great 
expence, but were still very defective with coat 
to the object proposed. 

Ihe first ————— with theDutch, 
during the war they carried on in maintenance of 
their freedom against the Spaniards. It is true 
they had neither 9 time nor money to erect 


8719991 such 


j 


1 
such costly fortresses — 6k although 
they constructed their works merely of earth, they 
proceeded on much better grounds with respect to 
the design, as afterwards appeared ; and advanced 
with considerable steps towards the true Principles 
of fortification. 
| These engineers indeed EET committed great 
and ridiculous errors; but the Dutch were successful 
in their war against the Spaniards ; and the con- 
sequence was, that their fortresses and engineers 


acquired such reputation, that every nation which 
required them had recourse to Holland. 7 


EH '% 


When the defects of the Dutch fortresses were 
afterwards observed, and it was found that they 
actually made bad defences in the war which Louis 
the XIVth began against the Dutch, in the year 
1672; several skilful German, French, and Dutch 
engineers, towards the elose of the former and 
beginning of the present century, strove to esta- 
blish the true principles of fortification; and rivalled 
one another in their endeavours to bring the art of 
fortifying places, and of attacking and defending 
them, continually nearer to perfection. I might 
here discuss fully the merit and inventions of Count 
Pagan, Marshal Vauban, .Coehorn, Reinplers, and 
other great engineers: but as this would in general 
be 8 to a beginner, I will rather defer 
* | C2 it 


n 1 
it until it becomes necessary to notice their several 
WR tom avs nion horny n 
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tn Wald times likewise scvei "ble engin. 
have contributed much to the alteration and im- 
provement « of former systems; ; and amongst them 
we are, particularly indebted to Belidor for some 
very happy discoveries. N evertheless the systems 
f those FOR first mentioned have been hi- 
most, generally received, at least in practice; ; 
and it is still doub 11 whether any projects more 
modern, which require a total * in fortifica- 

tion, ought to be followed. 
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i eee hace er cinte 
an extensive enquiry as to the utility of the science 
of fortification, nevertheless as some people have 
been of opinion that fortresses are more prejudicial 
than serviceable to a nation, I will briefly. shew 
that they always procure ann ad- 
vantages to an army in time of war. 
An army during a campaign requires various 
and innumerable articles, both for its maintenance 
and the execution of the project, but it can only 
n as are immedi- 
L FI | ately 


FE 
1 8] 
in an open unprotected spot, an enemy might 
easily surprise such a place of arms, and carry off 
the magazines, or at least destroy them: and if to 


| prevent this a great detachment is left as a security 
for the post, the army would thereby become too 


weak: whereas in a fortified place these magazines 
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These principles addy and hold 1 8504 
whether an army acts offensively or defensively. 
In the former case it cannot pursue its con- 
quests securely and speedily unless it possesses 
strong posts, from which it may be supplied from 
time to time with necessaries. Moreover, without 
this resource, the army might probably on the 
smallest misfortune, be obliged to abandon its con- 
quests with greater haste than it acquired them, 
and even run great hazard of being totally dis- 
persed or nne 1 Een several examples 


1 
* 18. 


| „weten are still more necessary to an army 
engaged in a defensive war. Good posts on the 
frontiers are always a great protection against an 
unexpected attack of an enemy; and even should 
our army be defeated, it may retire under the 
cannon of a fort to recover itself, and receive fresh 
nls ; succours. 


14 1 
tuccours. As the enemy cannot penetrate further 
into our country without first gaining possession of 
the fortified. places on his route, his progress in 
purauit of our army would thereby be checked, 
and he would lose so much time in besieging these 
places, that he might not eee 
ground during the whole campaign. 
; C 
force, and on more sides than one, our fortresses 
afford us great opportunity of sending speedy as- 
sistance to that quarter the most in need“. 
Ihe late war which the King of Prussia carried 
on against the allied powers gives an incontestible 


proof of the utility e e - 9423 1 
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There are indeed, apparently, many — — — | 
to be made against the utility of fortresses. It 
may be urged that when the enemy has taken 
them, they become highly injurious, to us, and 
that it would be much better if we had never pos- 
sessed any such places; but this is in fact an ac-, 
know ledgment of the advantage they confer on 
those who hold them. 


_ way further be objected, that, in order to 
furnish opens ;garrinaps. for our, fprizragcy, * 


— Although the reasons bere given for the 2 of Der- 
manent frontier posts may not be applicable to our insular situa- 


tion; they are highly zo to our continental De Ame 
ria apd India. , | RANGLATOS, 
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army becomes too much reduced. Too great a 
number of fortiſied places are undoubtedly: detri- 
mental; but it does not follow that such places in 
general are useless. An army which is not suffi- 
cCiently strong to furnish garrisons for the places 
of arms, and other posts indispensable for its secu · 
rity, must be regarded as too weak for the purpose 
of war in general; as it is absolutely necessary, 
in order to carry on a war, to have an army, fort- 
resses, money, provisions, artillery, ammunition, 
and innumerable other things. All these articles 
are needful in themselves, and frequently the wunt 
of any one of them cannot enen, 
assistance of all the other 
Luastly, examples may be dug of 8 
which have been conquered, though well provided 
with fortresses; and on the contrary, of others 
which have maintained their ground without any.“ 
Fortifications undoubtedly are not an infallible 
means, or the only one by which a nation may de- 
fend itself against an enemy; but it is certain that a 
country totally destitute of such places, caunot be 
50 easily defended, and must fall sooner than one 
which contains posts well fortified. Had Poland 
lately possessed good fortresses, and a standing 
army with its necessary appointments, the fate of 
that mann ee ne 80 mise- 
rable. K 1 22 8 
There — ON indeed any fortifications. in — 
land; but it must be remembered that it is an 
Island, which prevents an enemy's: landing, by 
01 means 
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> Swizxetland | abe no fortresses; but na - 
ture has 80 well provided for the security of that 
country, that all artificial - defence is rendered 


superfluous. beds e iss; bone ni 1 10 
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; Werbe be thay enen dee LN ent 
cases beneficial to a nation, it must necessarily 
follow that fortification is à useful science. 
An engineer in particular ought to be acquainted 
with it in its utmost extent, and understand it 
thoroughly; but a knowledge of this science is 
ke wise useful, and in many cases absolutely ne- 
cessary for every other officer who looks forward to 
: * attainment of the higher military dignities. 
e ee 'oigghs 20 erat Witt dne er 
mand of a fortified place may devolve upon bim: 
if then he is totally unacquainted with fortifica- 
tion, he must continually refer to the engineer. 
By this means he becoines, in fact, only the second 
in the place, and acts as the other requires; whilst 
all the responsibility falls on him, and the honour 
of the defence is pumps entirely to the engi- 
| _ 13 Fuso at 16 41205 Dehn vTK 515 LL 
Again, Whew an Officer d entrusted With the 
, nege of a fortress, it woul#"ourey redound much 


eu . — to 


1 
to his Honour to be acquitihted with the rules by 
which u place dughit to be attacked, and tobe” 
capable of examining _— e g, every thing” 
proposed by the engineer. Mar O,, ons f:3 

Lastly, when an office" hit thi 'Rifedilw-4f 6 
whole atmy, which he withis'to piace in 4 state 
of security, by the various mentis of defence; it 
would evidently be better that the genere chou 
understand the subject, than that every thing 
shoulc be regiillated merely ascurdint to the opinion 
nn 

Dh 
_— tent eral wh 

Foetificatibn is gerviceable even to an infer 
officer. © All parts of this science indeed are not 
of equal importance to Him; and it" may be suffl- 
cient if he understands fletd-fortification only, and 
Has such general ideas of permanent fortresses, as 
may enable him the better to e e the 
nature of attack and defence. 

Every officer may be placed in a situation where 
he must arrange measures for the security and 
defence of a small post: he may have to defend 
himself in a village, a church, a small town, or 
the like; he may have the superintendance of 
workmen etaployed under the direction of the engi- 
neers; or many other cases of the kind. How is 
it possible for an officer to discharge these duties 
without some knowledge of field-fortification? 

An officer placed over workmen during a siege, 
has many opportunities of reaping the fruits of his 
| | D acquired 


I 
acquired knowledge ; and, on ä — the 
whole siege must be very much retarded, if upon 
the smallest occurrence, reference must be made to 
an engineer, owing ee ether alien, | 
_ acquainted. with the subject. - . 
| i. nie to.the define Af-6, 
besieged place; which would undoubtedly hold out 
the longer, if the nn 
veraed in the rules of defence. 
An officer of infantry should endeavour the more 
to acquire a fundamental knowledge of fortiſica- 
tion, as cases, similar to those quoted above, are 
almost the only situations where an inferior officer 
can distinguish himself, and attract the notice of 
his superiors. If an officer makes a good defence 
of a, bad Post, or gives proofs of his knowledge 
during a siege, or the defence of a fortress, his 
abilities must be observed; and may. be the means 
Ge ee e e Sk 
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T HE Tron of a fortified place "Should be 
secured against every attack of an enemy, 
and ought especially to have nothing to apprehend 
from the fire of his artillery and musketry. For 
this purpose an elevation is thrown up around the 
| place, to conceal the garrison ; and which at the 
same time is so strong that the enemy's shot can- 
not pierce e it. This elevation 1s called n 
BREASTWORK * 4 Sartre 


1 Ni / 3+ Yes 
The terms breastwork POT GUY ara of 
indiscriminately z, but I conceive the former to be most proper here 

in a general sense; a parapet implying more immediately that 


breastwork which is raised upon WS Om * a nN 
— — RY A unn, 35 
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MATERIALS OF THE BREASTWORK.. 


* 


| — is ahally Goniiedhinjly If earthy; 
not only as being easily procured almost every 
where, and with the least expence, but also on 
account of many objections and difficulties which 
ocgur in the use of other materials. If the breast- 
work was made of stone or wood, the garrison 
would be liable to have more men killed and 
wounded by the splinters struck off by the enemy, 
than by his shot. 

. The stiffer the earth; the better it is for the 
formation of a breastworke; partly because a stiff 
earth adheres well together, and partly because it 
destroys the force of the balls which penetrate it, 
better than any other. A soil of loam or clay is 
r 


for this * 4 
| RUE f a 
: A . . | 
- g 14 l * © „ 5 ? a 42 WL ; 4 | 


"It ies is no earth af hand —iothing to $7 
from the enemy's cannon—or in situations where 
ve ate under the necessity of fortifying ourselves 
in a speedy manner, to prevent an enemy's breaking 
in; this rule of employing earth for the breastwork 

may be deviated from. Thus in rocky or marshy 

ground, ———— 

dung, brushwood bonnd together, or fascines. 

= Works may also be found where the garrison has 
vo other covering than 2 because the enemy 

4 5 cannot 


| L 
cannot brivg any cannon, against it. Cu of © 
this kind however hy no means do away the gene- 
ral maxim; and earth must in most situations be 
L. e 
nnn ar r $i. 
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* n OF THE BREASTWORK. y 


n oy Lou on ag, 1 ohh 
voldier Standing behind it canuot be gen by the 
enemy. 

If therefore the, garrizon and the enemy. ane on 
the same level, a height of six feet is sufficient to 
cover the garrison; but if the enemy is on higher 
ground than the garrison, a man behind a breast- 
work six feet high, on removing a few paces from 
it, would no longer be covered by it. In this case 
something must be added to the height of the 
breast work; and the principles of geometry will 
easily determine how much it must be augmented 
in each particular case, according to the distance 
of the enemy from the breastwork; the space behind 
it in which the garrison is to be covered; and the 
height of the ground on which the enemy 18 
posted. 

For example, let od (Pl. 1, 6g. 1.) be the height 
of, thnemamate. bs 30d dichndta thine ther heoints 
work; ab the space where the garrison is to be 
covered; and de the height of a soldier, or six 

feet, Join the points 4 e, and draw e i parallel 
| l J 3 


* * 89 
11 


11 22 J 

to ac. Now if at ö, a a perpendicular bf be erected, 
then will / be the required height of the breast- 
Work, A Har erke n i above six 
feet. h HONGU! 

The height ab eee en e chant 
in the following manner. Let a man place himself 
at that distance behind it, where it is intended the 
garrison shall be covered. The work must then 
be carried up to such a height, that he can no 
longer see a person standing upon the ground which 
it may be imagined an enemy will oceupy; and of 
course the enemy can mn aug see nor hit him from 
VO” 3 4734 Uh 

\ Lastly, if the garrison 4 on — ground 
than the enemy, the breastwork need not even be 
six feet high; and the more the garrison is elevated, 
the lower the work may be. It is here also easy to 
determine the necessary height in every case, by 
only considering the intention of the breastwork; 
which is at all times to shelter the soldiers placed 
behind it, from the fire of the 3 s cannon n 
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THICKNESS or THE BREASTWORK. 


A Abreatwork Wend be bo hug thut theementy's 5 
thot cannot penetrate entirely through it, and hurt 
the soldiers behind it. The largest cannon now 
used in the fleld are 24 pounders; and when these 
e of from 8 to 12 lbs. of 
powder, 


1 1 


powder, , experience. teaches, us that a Alb. Shot | 
will penetrate 15 feet into good earth; and from 18 
to 20 into a bad soil. In order. therefore that a 


breast work may resist the most powerful attack, 


it must have a thickness of at least 18 feet in the 


former case, and from 22 to 24 feet in the latter. 
It is not however customary to give a 1 


this considerable thickness, except in actual fort- 


resses. In works thrown up in the field, frequently 
in the greatest haste, and where we expect to be 
attacked only by field- pieces, a thickness of from 
10 to 12 feet is perfectly sufficient. a 


Lastly, if a breast work is intended to hold 38 


only against musketry ; or if it is erected with no 
other design than to prevent the enemy's seeing 


the troops. behind it, it will be n if it is . , 


3 to 6 feet thick, _ * 


SMS <5 b MH 
SLOPE OF THE) BREASTWORK. 


If a breastwork i is to be 3 of earth, ctr 
its inner nor its outer side can be carried up perpen- 
dicular to the horizon; but each side must make 
an acute angle with the horizontal base of the 
work, otherwise it would soon fall doyn. These 


oblique surfaces are called the INTERIOR, AND. | 


EXTERIOR SLOPE, on raxus or THE, BREAST- 
WORK, 


The profile or section of a breastwork will be a 
four-gided figure as a b cd (Pl. I. fig. 2.) where ad 
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s the profile of the interior, and ö c of the exte- 


nor lope; 4 ö is the upper thickness, and 4 & the 
| lower thickness of the breastwork ; and if from 


the points a and 5 the perpendiculars d e, bf, be 
drawn, then will de be the base of the interior, 
fe us ber ol the exterior Hope. Wing 
9 28. N A 
SIZE or THE SLOPE IN. GENERAL, 


The size of the slope depends upon the angles 


z and . The greater the former and the less 
the latter, the larger the slope will be. But both 
these angles are determined by the proportion of 
the lines @e, de to one another : for as long as 
these lines preserve the same proportion, the angles 
will also remain the same; but as soon as that 


proportion is altered, the angles will vary likewise. 


If de becomes greater whilst ae keeps the same 


length, the angle r will be augmented and y di- 


minished : on the contrary, if ae increases and de 
remains as before, the angle y will increase also, 
and z dectease. Now as ae is the height of the 


 breastwork; and de the base of the slope, the prin- 
Ape is easily perceived upon which engineers, 
_ when'they wish to determine the size of the slope, 


are decustomed only to assign the proportion which 
its base should bear to the height of the work. 
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” Since e side of A breastyork i is forme 
a op. 6 to prevent its falling n, and as, — 
earth will more casily stand firm, than that which 
is bad; it follows that in a clayey or good oil, the 
base of the slope need Jot be 80 large as in ms 
or bad groun nd. 3 [+ T6 
It is found by experience that earth Wisch is 
good will stand when the base of the slope is only 
equal to half the height, but that bad earth requires 
a slope equal to the whole height : therefore when 
other reasons do not render it necessary to vary | 
from this rule, it may be looked upon for earth- 
work in general, that if the soil is very good, the 
base should be equal to half the height; if middling, 
80 two-third's the height; and if i it is very bad, the 


base must be equal to the BF 
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. it is necessary that the soldiers bis stand 
and fire behind a breastwork should be as close to 
it as circumstances will admit, we should endeavour 
to keep the interior slope as small as possible. For 
this teason it is usual to make the base only one- 
sixth of the height: but it will seldom stand with 
this base, even though the soil is particularly good, 
and where every possible attention has been given 
to the formation of the work. In lieu therefore of 
e © 0120 E loose 


1 26 


loose earth, we must have recourse to some other 
materialsin order to retain the interior side of the 
breast work, and prevent its falling; ; and whatever 
is 80152 use of for that purpose 15 called a REVETE* 
MEN | 

For the revetement we may Supi) either  fagcines, 
hurdles, * sods, a lining of boards, or even a stone 
wall. Of these, the most advantageous i in the field : 
ale fascines, or hurdles made of willow twigs \ wattled 
| together in the manner of basket-work, The mate- 
rials of which they are made are cagily obtained 
every where, and the interior side of a breastwork 
may by this means be run up in a very Short time: 
but as neither fascines nor hurdles are durable 
| they should never be used i in any work which 1 
intended to last long. 
In a permanent fortress, the inner side of the 
parapet should be formed of sods; an interior revete- 
ment of boards or stone not being proper either in 
the field, or in permanent works, In the field a 
revetement of this nature would require too much 


time, and is always very detrimental to the garri- 


son, which might suffer considerably from the 
splinters, as hath been already observed. More- 
over boards soon become rotten, and a slope con- 
structed of them ks cause great e 0 
maintain it. RE | 
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The exterior slope of a breastwork being ex pos 

F 
PLA than the interior side, and must therefore 
have a larger base, but the smaller this base is 
kept, the more difficult it is for an enemy to climb 
it; and for this reason alone it ought always to be 
* ener al soil will allow. 
we wish to retain the exterior slope by 2 revete- 
ment, the rules given (5 30.) for the interior slope 
extend to this likewise; except that boards or stone 
| would not here be so dangerous to the garrison : 
nevertheless all stone revetements should be rejected 
in ffeld- works, on account of the preparations 
attending them. 


9382. 
OF THE BANGdUETTE. 


Ihe profile of a breastwork formed according to 
the above rules will have nearly the appearance of 
fig. 3. The soldiers behind such a work are entirely 
Sheltered from the enemy's cannon and musketry: 
but in order that they may be enabled to fire on 
the enemy without obstruction, an elevation of 
earth is made immediately behind it, which the 
soldiers mount when they are to fire. This eleva- 
tion is called a BANQUETTE, and should be raised 
42 * 


1 * } 
until the height of the breastwork above it, is 
about four feet two inches. A man standing 
upon such a banquette, can make use of his 
arms properly, and fire conven N over the breast- 
work. 1, 
bs. the 1 8 of the breaztwork i js six fret, that | 
of the banquette will accordingly be one foot ten 
inches; and if the breastwork is higher, the ban- 
quette must also be raised. To render the ascent 
perfectly easy its slope should be very broad; at 
least equal to, or even double its height. 

The breadth of the banquette should be three 
| feet or more, according to the number of anke in 
which the men are drawn up. 

In fig. 4, dg hk represents a banguette and 
slope, constructed 12 to the rules given 
above. | 


4 33 
OF THE SUMMIT, OR CROWN. or THE BREAST- 
WORK. 


„re 3 called the 
SUMMIT, or CROWN, has hitherto been supposed 
parallel to the horizon; but it must be made with 
a declivity towards the country ; otherwise it is 
evident that when the enemy is advanced within a 
moderate distance of the work, he cannot be hit 
from behind it; whereas by giving the top a slope, 
he can be geen when very near. . 

, | The 


7 


1 8 J 
The difference of height between the interior 

and exterior slopes depends principally upon the 
thickness of the work." If chi is about 24 feet, 
the exterior slope may be two feet lower than the 
Tenſe "but. the breastwork i is weaker, the dif- 
ference of t these heights must be proportionably 
smaller. i 
I here suppose the work to stand upon level 
; ground; but if on the contrary it is on an eminence, 
it may probably become necessary to give the 
superior slope a greater declivity, that the enemy 
may be discovered in his ascent. 


The proper inelination of this slope may y always — 


be easily determined, only taking care that the fire 
regulated by it, is not confined to a single point on 
the neighbouring ground, but extends as much as 


possible“. y 

The fifth fig. represents a breast work, the crown 
of which is made sloping towards the enemy, 
according to the above principles. 


®* The necessity of giving the summit of the breastwork an incli- 
nation is univertally allowed; but as it can scarcely be expected 
that troops, who in firing are accustomed to a certain level, will 
observe the direction of this slope, especially by night; the ad- 
vantage proposed by it is lost, unless some easy method can be 
adopted, by which this direction may be preserved. | 
Perhaps this might be effected in some situations by raising part 
of the breast work, towards the inside, higher than the rest. The 
soldier might lay his piece upon the part thus raised, which being 
formed with the proper slope, he must necessarily fire in the true 
line. By this means also he would, at least in idea, be better 
covered, and less exposed in firing, TRANSLATOR. 
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its summit continued outwards, until it meets the 
Surface of the ground, is called a 61acts. The 
base of a glacis must always be much broader 
that of a common breastwork ; for if it did 
not exceed 18 or 24 feet, the work would be too 
weak, and moreover its slope would be so steep 
that the fire acting in that direction, instead of 
grazing, would only bury itself in the ground. It 
Is therefore usual to make the glacis from 25 to 50 
| yards wide. The profile of a glacis is shewn in 
fig. 6. 
A double advantage i is derived from the _ 
First, every point in front of it is exposed to be 
struck from the small arms of the garrison behind 
it; whereas in a breastwork, the whole triangular 
space hem (fig. 5.) is secure from it. The second 
advantage is, that it cannot be destroyed by the 
enemy's shot, which only strike into it, the loose 
earth occasioned thereby remaining in its proper 
| The glacis however is attended with this dis- 
advantage, that the enemy can mount it without 
any GUT: | . 


ol THE USE OF CANNON BEHIND A PREAST | 
| | WORK, 


Having shewn that soldiers call be posted * | 
cover behind a breastwork, and make use of their 
arms without obstruction ; I will now proceed ta 


explain how, artillery may like wise be employed 


against an enemy. n may unn by 
| two different methods. 


In the first place, instead of a banquette behind 


a work, an elevation of earth is formed sufficiently 
large to contain guns mounted on their carriages, 
and of such a height that their muzzles may reach 
above the summit of the breast work. 
mis is termed a battery EN BARBETTE. 
The height to which the earth must be raised for 
this purpose depends upon the nature of the gun, 
and the height of the breastwork: in general it 
must be carried up to within two and a half or 
three feet of the top of the work. Its breadth 
should be sufficient to afford convenient room for 
the gun, and men attached to it; therefore about 
10 or 12 feet are allowed for each piece of cannon. 
Its length ought to be from 12 to 18 feet, accord- 
ing to the nature of the gun, that there may be 
sufficient space behind to prevent its running down 
in the recoil, Lastly, an easy slope, called 4 Rane, 


is made to every battery of this nature, in order 


that the guns may be run up without difficulty. 
| In 
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l means of gabious, or sand-bags. placed upon the 


U *** 
In fig. 7, Je i i is the section of such a work, and 
a ib the ramp. The W in fig. 8. 
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venient, and has several advantages; nevertheless 

the guns and men who serve them are so much 

exposed to the enemy's fire, r 
to be adopted only, pot r 11 118 

1. When we know the eee 

that he cannot bring artillery. to bear against 

2 Thus for example; guns en barbette 

are with great propriety, made use of in a 

n until such time as the besiegers 

have established their batteries against it. 

2. When we are posted upon an eminence, and 

that there is not a single spot in the neigh- 

u 8 country, from which the enemy can 

fire upon us in a horizontal direction. 

ere. are indeed other situations where guns 

may be fired in this manner; but we should then 

endeayour at least to cover the artillery-men by 


1 


, 1 


breast work, leaving an opening of a foot and a 
half or 2 feet between them, for the mouth of the 
cannon; and if two or more rows of gabions are 
placed before one another, the opening must in- 
crease in width towards the front; that we may be 
eenahlegl to point Nn gun to either side, as mal - as 


& ee, See fig., 8. 
1 \ 
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„Cannon muy abo be made use of behind a 
called EMBRASURESsS. The two sides of an em- 
brasure are termed the EEK Ss, and that part of 
the breast work between the bottom of the embra- 
sure and the ground upon which the gun stands, 
is named dur ONOUILIIERE, or SOLE An 
embrasure is always broader in front than behind, 
that the gun may be laid in various directions. 
Its breadth is a foot and a half or two feet within, 
and from five to eight feet without. The bottom 
is usually made sloping downwards, in a direction 


* 
i ier hoben 


nearly parallel to the summit of the breastwork. 
The cheeks have likewise a very small slope, and 


are; retained in the same manner as the interior 
slope of the breast work (5 30.); that is, in the field 
by means of fascines or hurdles, and in permanent 
fortresses by sod work. Fig. 9 represents the pro- 
ſile, and fig. 10 the plan of an embrasure. 99 


When several pieces of cannon are to be placed 


adjacent to one another behind a work, their dis- 


tance: asunder should be from 1 to 20 feet. If 


embrasures ate cut tor these guns, a piece of the 
breastwork will remain standing between every 


two: this is called by engineers A MERLON, and 18 
represented by dye (fig. 10.) 

As it is tobe expected that the enemy will di- 
_ his fire; principally. against our batteries, the 
wenns ought to be 3 and should be 

2575 constructed 
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constructed with great attention; and as it is not 
intended to make use of musketry behind them, 
they may, for the better security * * 
be n ya hins _ 3 Anu lend 
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13 or THE DITCH. 1 


in eder to procure the earth requisite for the 
Sami of a breastwork, it is customary to 
make a ditch on the outside of it; by which we 
also obtain another advantage, as the enemy has 
an additional obstacle to overcome in * e 
to approach us. 5 
There are however situations where the ditch i is 
behind the work. For example, if an intrench- 
ment is formed upon a very steep hill, a ditch in 
front of the work would not render the enemy's 
endeavours to climb it more difficult; and as it is 
much more convenient in such cases to make use 
of the earth within the breast work, it may be done 
without any disadvantage. The same method is 
pursued in conducting the trenches towards à for- 
tified place, by which means the besiegers are the 
800DET ane from the fire of the ane, 
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The diteh t be ale een e; 
the inner slope is called the scan, and the outer 
lope the eas mad The width of their 

Donne N 14 bases, 


"> 


| „„ | 
bases, like that of the exterior slope of the breast- 


work ( $1.) is determined by the nature of the 
soil; but to cause the enemy as much trouble as 
possible in getting in and out of the ditch, these 
ylopes | ought to be as steep 3 RO | 
ground will allow. WIT: 10% 
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When the exterior F of the en « 2 | 
the interior slope of the ditch form one continued 
surface (ng. 1 I.) the enemy has the greatest diffi- 
culty in gaining the top of the work; but the 
scarp in this case has too great a pressure to sus- 
tding it must consequently soon give way, and a 
considerable part of the work would fall with it. 
Even if the scarp should stand firm, the earth 
must constantly fall from the breastwork into the 
ditch, and fill it up to our great disad vantage. 
To prevent this, the breast work is thrown up at a 
small distance from the edge of the ditch, thereby 
leaving a free passage between them, called 4 
- BERME. This is shewn by fn (fig. 12.) 

The berme undoubtedly facilitates the enemy's 
mounting | the - breastwork : in order therefore to 
diminish the advantage he may derive from it, it 
ought to be as narrow as possible; and we must 
have recourse to other des of nn I shall 
treat . 7 | #10 
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S ei e e ee en gh. ging dine 
be de of the'ditch is generally fegulated by 
that of the breast work. The quantity of carthcre- 
quisite for the work may be procured equally 
whether the ditch is wide and shallow, or narrow 
and deep; but the removi ving it ig more easily per- 
formed by the latter mode; and the enemy will 
ao have the greater diſeulty in getting in and 
out of the ditch- In low situations however, this 
cannot always be done; and the diteh must at all 
times be suffciently broad to prevent an enemy's 
leaping auross lt. 
It is usual to make the ditch about 10 or 12 
fret wide, and wherever the situation allovs, at 
least si feet deep but if those dimensions will 
not furnish the necessary quantity of earth for the 
breastwork, an augmentation, must be made either 
gv or depth, and sometimes to both. 
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As if W png case first to-ascertain 
the breadth and depth of the ditch, I will here 
explain the method of finding those dimensions 
according to the nature of the breastwork, by a 
geometrical calculation. When the direction of 
the work is a right line, as hath hitherto been 


supposed, it is evident that the length of the ditch 
; | will 


| - 


L 


Wil he ergetiy dual. v9 tiiat, of then wok; and 
consequently both thede lengths may be rejected, 


so that the respectiye profiles only of the breast- 


work and ditch ar to be taken into consideration, 


and the area of fliexe ack be be equal to one 
another. _ 1 0 
The ir e t t of "the. profile. of the 

breastwork must be. found 12 which will also be 
the area of the section of the ditch : but this lat- 
ter area may be regarded likewise as the product 
of tlie breadth multiplied by the depth: therefore 
if we assume one of these dimensions so as to suit 
the purpose, for example the depth, and divide 
the area of the. section by it, the quotient will 
give the breadth. But as the ditch is broader at 
top than at bottom, (5 39.) the breadth thus 
found is properly only an arithmetical mean pro- 
portional between the upper and lower breadths, 
and is called | TUE, MEAN BREADTH | or PHE 
bien., If half the sum of the bases of the in- 
terior and exterior slopes, or when these are equal, 
if the whole base of one of the slopes be added to 
the mean breadth, it will give the upper width of 
the ditch ; and by subtracting the same quantity 
from it, the width of the bottom is found. The 
justness of the above proceeding is evident on in- 
specting the 11th fig 

If this calculation should not give a competent 
breadth. for the ditch, the assumed depth must be 
altered, until one dimension can be commodiousiy 
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1; Now if for the depth of the duch we assume 8.ſeet, the /mean 
breadth will be 77, - 8 = 9þ- or nearly g= feet: and if the base 
of each lope is 4 feet, | 


| the upper breadth of the ditch will be 9} 4.4 14] be, 

| nd the lower ditto N ene K beet. 
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When the earth made use of in tlie construction 
of a breastwork is of a compact nature it is 
scarcely possible to ram it together into so firm a 
state as it naturally occupied; and for this reason 


the quantity excavated from the ditch agreeable 


to the above rule, will be too great, notwithstand- 
ing the calculation may be correct. This circum- 
stance however is of no importance, for when it is 
discovered in the process of the work, that suffi- 
cient earth is obtained, the ditch need not be con- 
tinued any deeper; or the superfluous earth may 
be thrown upon the counterscarp, and there spread 
out in form of a glacis, as gh (fig. 11.) By 
ek : the 
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the latter method we gain the advantage of a 
deeper ditch, and the enemy standing at the point 
h is like wise more exposed to the fire of our mus- 
S ketry, than at g. At the same time we should be 
cautious that this glacis is not too much raised; 
for if it was carried up p. higher than , it would 
impede the fire of the * in the direction 
cd. 

If on the other Bei owing to the soil being 
light or marshy, the quantity of earth excavated 
from the diteh according to the foregoing rule, 


proves too small; the deficieney may be supplied 


by 1 increasing the dimensions of the ditch “. 


. In the original treatise here follows an A FR 5, 
methods of representing a breastwork upon paper. T have omitted 
that part, as it is rather foreign to the general design of this work; 
particularly as the author says, that to practise those instructions, it 
MR ot ar Hr gftabteticn) 
ing in water colours. ann a 
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A BREASTWORK: constructed coiling) wk 


| foregoing rules, covers our garrizon against che 


fire of. the enemy; and on the contrary we: are 
enabled to fire upon him with tolerable security, 
during his march towards it. Notwithstanding 
ibis, if e — the les ob a few 0 men 


1 $* 


ditch, and clim bing the work, we have ultimately 
no superiority over him. But if we can likewise 
impede his crossing the ditch, and mounting the 
breastwork, it must tend greatly to the advantage 


of the garrisen. I will now therefore examine the 


several means which may be practised for this 
purpose, and quote as many as I am acquainted 
with. From these, a selection suitable to each 
particular case may be made, and applied together 
with such others, as can be procured and carried 
into effect in the most easy manner. 


Aran | $ 46. NATURAL 


[4] 


646. 
earn OBSTACLES. | 


In the first place, there are certain natural ob- 
stacles which frequently render che access to 2 
place extremely difficult : therefore when circum- 
stances permit, we should erect our breastwork in 
2 situation where it would be covered dy some 
such natural obstacle: for etample, behind a river, 
à canal, or a morass. In these cases the garrison 
is not only sheltered from the fire of the enemy, 
by means of the breast work; but is also inaccessi- 
ble on account of the water or morass. It must 
of course be understood that the water designed to 
keep off the enemy, ought to be sufficient oP 
to prevent his wading through it. 

A high and teep hilt 6 Ikewise a very aunta- 
geous situation for 4 breast work. There are many 
hills and rocks which can scarcely be climbed by 
a single person; still less by a whole body of men, 

- who must necessarily march in a certain order. 

An enemy cannot possibly approach a work 
erected on an eminence, of this nature: nor is it 
necessary, either in this or the foregoing cases, to 
pay any great attention to the construetion of it; 
and it is indifferent whether there is « ditch before 
it or not. Provided the breastwork covers the 
garrison from the enemy's fire, it may in this situa- 
tion be considered as perfect. 
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$47; 
ARTIFICIAL: OBSTAOLES:rpPALISADES. 


When natural obstacles do not present them- 
selves, artificial means must be thought of to im- 
pede the enemy in his attempts tom climb the 
breastwork.,, {This may be done fizst of all, by A- 
LISADES, Which, are,stakes of wood, from eight to 
twelye feet long, and four or five inches thick; 
having one end pointed, and the other fixed, into 
the ground; and are placed s0 close to one another, 
that 2 man cannot pass between them. Palisades 
should be inserted at least two feet into the earth; 
and to render them still firmer, a Whole row is, 
connected e 0 en each single palisacle 
is nailed *. ibgy ed Js on ot 

Although the nature of thaiwaed of which pali- 
sades. are made, is by no means indifferent; yet in 
the field, Aa is n Ws Nee must 
r eons el le nete te & 
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„Hiest, lies may; be placed in the open geld, | 
in front of the ditch (PI. 2, fig. I, c); but in this 
situation they obstruct the fire of the garrison ; 
and the enemy when elose to them, is in great 
measure covered from the fire of. our small arms. 


* This lathe is commonly termed a ribband — 6 


as Ws. * 2 
ate ? 3 It 
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10 5 likewise easy for the enemy at a distance to 
knock them down by means of his cannon; or for 
his carpenters to cut them down when he is suffi- 
cientiy advanced. This defeet may in some de- 
gree be remedied by sinking them obliquely, 80 


that their points may be elevated only three or 
four feet above the ground (fig. 1, ö). In this 
position however, they are still as much exposed 
to the fire of the enemy's artillery, as those which 
stand upright; and ought therefore never to be 
thus placed, except in situations where there is 
nothing to apprehend from cannon. i 
These oblique palisades must be bound together 
like the former kind, by a lathe; and should also 
be laid upon a strong sill, c, r * and 
nailed td t -.-, 07 e0th cg | 
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Palisades are situated much better within the 
ditch; as“ being entirely secure from the enemy's 8 
* 45 and yet of the same ad vantage. 
When the ditch is very narrow, they are — 
plabedi in the middle of it; either upright (fig. 1, 75 
or which is better, a little oblique (fig. 2, a), as 
the enemy cannot so easily cut them down; and 
they are sunk in such a manner, that their points 
do not reach at ben above a 0 ah than the 
ag counterscarp. Dauben 

When the ditch is something Mie" the best 
position for palisades is either upright, directly at 
the foot of the counterscarp (fig. I, d); or about 


G 2 two 


141 

tro feet ſrom the outer edge of the diteh, and in a 
direction parallel to the slope (fig. 2, ö). In 
either of these positions, the enemy cannot leap 
over the palisades into the ditch, without being 
hurt, or even impaled; and he would find great 
difficulty in removing them. Even though he 
should advance as far as the outer brink of the 
ditch, he would there be stopped by the palisades; 
and must to his great disadvantage, remain for a 
bs eee eee ee Wer AN 
garrison. 1 

Finally, when the/breadid 6, dle dich io wery 
great, and that there is an abundance of palisades, 
and sufficient time, two rows may with great pro- 
priety be fixed within the ditch (fig. 3, a, 0). It 
is evident that an enemy must find great difficulty 
in crossing nach a de | 


50. 


„ engineers place the des) Mangia the 
th mounting it * the ditch; but-this object 
can be more effectually, accomplished in another 
manner, which will shortly be shewn: and as the 
palisades in this situation, are very much exposed to 
ee eee it is by no means 
adviseable. LDL Ca Dun 23> al ant too oh 

It-is much more NIP TB to place them be · 
.hind the breast work, upright upon the banquette 
(ig. 2, c), which must then be about à foot 


2 than usual, — Ms 
81 | the 
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reach about six inches above the summit of the 
breastwork; and the cross lathe to which they are 
upon, when he is to fire. Even though the enemy 
should have scaled the breastwork, the palisades in 
this position prevent his leaping down into the in- 
terior space of the work; which must tend very 
much to strengthen the confidence of the garrison; 
as it would remove those apprehensions, which 
might otherwiso be the conzoquence of vering the 
NE Mervyn egos | 

[Im chjootion-46 chin piss of thi ele it 
may undoubtedly be alledged, that the enemy has 
no difficulty in gaining the crown of the breast- 
work; but this may be remedied by fixing another 
row within the ditch: and at all events, where 
there is not a ditch before the work, the deat placs 
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A SECOND OBSTACLE,—PRAIGES. 


Fx415rs properly speaking, are nothing more 
than palisades buried in the exterior slope of the 
2 3.) Du their being 
a eng bern in the middle ut £, and fastened to 
Sbm of nid; amd they ung Farthvr eccured 
behind; by another such beam kh, which is placed 
over them, and to which they likewise are nailed. 
| They 
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| er tixtil tlie fr feets. deep into the 
earthy; andi there waibeameathat part of the 
fraises r hich remains: un the outside must be suf - 
ſiciently long to allo their points to project two 
or three feet in ſtont of the Sc ꝶ “rf. 
There are three directious in which fraises may : 
be fixed into the breastwork. J. In a horizontal 
chan the hiniler extremity (fig. 8, f“) —or 3. With 
the point inolining a little downwards (figs 3, /). 
The last of these is tobe preferred, as the fraises 
are thereby least liable to be eut don; and should 
grenades; or ſire balls fall upon them, they must 
roll off again: : Moreover the rain water cannot ; 
lodge upon them, but must run off into the ditch; 
and they are therefore like wise the most durable. 
Praises may be applied with peculiar advantage 

to a breast work where there is also a row of pali- 
sades upon the banquette; the enemy would there= 
buy meet with very great obstruction in his endea- 
vours to climb the breastwork; as well as in his 


further ady ance in general 
ady ee '0 axo95ze A 
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"6 Trey? OS NGLELAL PAO Dritifies,” 
Sf; 11963 31 oF-{:6 An 2 44 Hrowtessify 
A CABY AL: DEN ig in machine; consisting of 
a square beam. of v O, about, J 0 or fete long, 
aud six inches thick;, through which, at intervals 
of about ix inches, stakts are instrted in form of 
«belign s et val t Haide 03 bun use: 
wall 
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a crosy?\these stulxes ure flom fur to b Roto 
atidatheee inves thick” ant Have! both Etremities 
4\capped With iron ia ann 1/7 
Chevaux : del frist muy be employed às anotlier 
meaus of kbeping” off the enemy. For this purpose 
several of- them are fastened I ; an ird 
chain; und may be placedv ... 15 
» ol Jnamediately uf hole p cbantenterh of the! 
bas ditch (Pl. A 4, a or on the berme 
4 motfhgne4/bYj0but" in both" these situations 
cons tlic are subſeet to be easily destroyed by 
öcchenenemy artillery; and oiight therefore 
never to be thus placed, except vhete there 

od vothfag to frur from Tee It is much 
21} o better to fix them 991 1, 32-0 1 booed 
251 WithirfitheUlteh' (fig: 4, 20 in which P. 
auction they render the passage across it ex-- 
A tremely difficult; especially if they stand 


behind a row of palisades 
++ 340 Ser 21 ain hon Aan U doch nn mn 40 
$ 58, 


4 FOURTH OBSTACLE.—AN ABATTIE. 


Another, method of opposing the enemy's access 
to our breastwork, is by AN ABATTIS; Which is 
compoted of a number of trees cut down, and ar- 
ranged on the outside of the ditch along the whole 
front of the work: they are placed elose together, 
and upon one andther; and are so disposed that 


n branches arg presented towards the enemy, 


” and 
I 


11 


and 1 When the 
| branches of the trees are well intermingled, and 
their trunks either buried obliquely in the earth 
l 2, fig 5, 4), or fastened to the ground by 
means of strong pickets driven across them, they 
cannot be, removed 80 as to effect a passage 
through them, without great difficulty, | It must 
however be understood that the abattis should lie 
under the musketry fire of the breast work, and 
ought, therefore not to be more distant from it 
than 200, or 250 yards, otherwise the enemy 
would have no pn ee eee 
through it. 52 9 
| "Io ang there: b be the mpighbour- 
hood of the post, the trees must be dragged to the 
work from a considerable distance: it is therefore 
evident that the formation of an ahattis is connec- 


ted with other circumstances; and that it cannot 


easily be completely executed unless there are trees 
upon the spot, 80 n aan 
fell them. | 
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Ay A PIFTH OBITACLE S=TROVS-DE-LOUP. 


FROVS-D&-LOVP are \ holes six or eight feet wide, 
and: from four to six feet deep; which are placed 
about five or six feet asunder, in a straight line, 
in front of the breastwork, and about 16 or 20 feet 
OO * 


331 


10 ] oy 
or square ; and three or more rows should be dis 
posed before one another, in such a manner that 
the holes of one row” may oceupy ''the spaces 
between thobe of another. In the middle of each 
hole, a stake about three or four feet long, and 
bour inches thick, may be driven and morn 
top (Pl. 2. fig. 5. 6). | mn 

Three rows of trous-de-loup as roprlaenied in 
kg: present at all times u formidable” obstacte 


to an enemy; as they cause him to remain a long 


time exposed to the fire from the breastwork; and 
they cannot be passed, except by each man singly: 
80 that he will afterwards have to form elose under 
the fire of our grape shot and musketry.” They 
may therefore be made use of with great advantage 
in any situation where a R defence is e 
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4 SIXTH, OBSTACLE, CROWS-FEET: . 


OT RT or CHat/38r-TRAPPES, are pieces 
of iron having four points, each a few inches in 
length; and are 's0 formed that in whatsoever 
manner they are thrown into the ground, one 
point always remaitis upwards. © When they are 
planted in the bottom of the ditch, ot in the 
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Tue 0 figure ane at the 


A ramen Ap their shape at top: but they are usually 


inted that the form will be an inverted cone, 
tun 53 OL 2 the — I a Ac or 2 
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grdund in front of the breastwork, they are of 


great effect in keeping off an enemy: however as 
it is difficult to carry such a number of hem as 
would be required for a large intrenchment, they 
are scarcely ever made use of, except to facilitate 
the defence of certain * * exposed 
to danger. wt .2 IT) qot 

Instead of crows-feet, 3 6 of stakes, 
2 about a foot long, pointed and capped with 
iron, may be driven into the ground. But this 
likewise requires much time, and is attended with 
many difficulties ; therefore this means like the 
former, ought only to be applied to increase the 
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A SEVENTH OBSTACLE.—MAN ADVANCED DITCH. 


Several engineers in addition to the usual ditch 
before 'a breastwork, form à second ditch in front 


of the former, and distant from it about 30 yards. 


This they call Ax ADVANCED, DITCH ; and assert 


that the same advantage is derived from—it, as 


from trous-de-loup. When such a diteh can be 
filled with water, or enſiladed from the breast- 
work, it undoubtedly presents a very considerable 
obstacle to the enemy in his attack: but on the 
contrary, when neither of these can be accom- 
plivtied, it only "affords" him z' place” of shelter, 
where he may rest for some time in security; and 
having recruited his strength, may make good the 


6 4 remainder 
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1 
remainder of the distance to the work, in the 
greatest haste: so that it becomes a detriment 


instead of an advantage to a garrison. GOHTA 17 
We shall hereafter see how the cutilade of the 


advalibed"ditch ma) be ente. 
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Since d breastwork derives great n from a 
rivet in its front, or any piece of water sufficlently 
deep to prevent an enemy's wading through it; it 
follows chat A AAT IC1I AL ubirib or” 
THE cottnn te FRONT OF THE WORK, must 
likewise' be än excellent means of keeping off an 
enemy. However it requires such a combination 
of circumstances to effect this that it 
can rarely be executed in the field ; eben Miough 
a brook suitable for the purpose, runs immediately 
in front of the work. Nevertheless a field engineer 
ought to have some knowledge of the method of 
preparing an inundation, as situations may at times 

occur, where the greatest advantage would be 
gained from it; and he might thereby be enabled 
in certain important posts, to add such a degree 
of strengt as could not poalbly be obtained by 
any other means whatever. For this reason, 
although it is not here necessary to discuss the 
subject very fully, I shall treat of such points as 
nn relate to an inundation in the field. - 
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METHOD OF/PREPARLING AN TUN DATION: 
«4; to obeliiud! ads wed: de r inte bie 2 IL 


A rivulet or brogk, however small, runging, by. 
a work, provided its distance from it is not too 


great, frequently affords,an gpportunity of forming 
an inundation: for if a dam be thrown across the 
brook,” and prolonged on both, sides of it, the 
water being thereby unable to continue its course, 
must Sell; by which, means the country above 
the dam. will be laid under water. , For example, 
| it; ah. (Pl, 8, A. J. J, be. , 2, breastwork, and. d 
mall hrook running iv front of jt, at a convenient 
distance: by making a dam ef across it, the water 
which runs from d is obstructed, and can no longer 
_ progeedQtgwards c 5 but, as the; quantity of water 
flowing, from, djs, confinually increased, the river 
must xise above its banks, and overflow the neigh- 
bouring, country, 3 until, at, last it, creates for. itself 
new, channels, and runs off at g and .. To nr. 
» bode: 8111 10 ene wes eee 
roi 48 4 ft -110 8.39. Might an 2 11S 
od blue ns ba 171812 „ 


It is erident that an inungation. is bo qbstagle 
to an enemy, unless i is at least five. feet deep; 
as otherwise he mi it wade through it: and should 
be adopt that reaplution, it is very probable, that 
the. garrison thinking such an attack scarcely, pos- 
sible, would be disconcerted, * nen make a 
bad defence. ul HOLY: Ann! 175 
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Suppose the banks of the brook to be of such a 
nature that the points e and F are only two or three 


eee 


* the depth of the inundation here cannot, exceed 
three feet. Or if the points e and f are even six 


feet higher tian the bottom of the brook at i and 
k,:'but oüly tree feet higher than its bottom at d; 
in this case also it is impossible to obtain a sufſi- 
cient depth of water along the whole front of the 
doned, or terourse must be had to the following 
means. In the ground proposed to be overflowed, 
a number of pits are dug about four or five feet 
deep, 2 represented by d the earth excavated from 
these holes may either be spread out in the adja- 
cent country, or employed in the formation of the 
dam. The dam is next constructed, which causes 
the inundation; by which all these pits: are filled 
with water, the depth above * any 
increased to six or seven fret. 
Ass these pits are concealed — the . 
sight, he must fall into them in his attempts to 
pass the water; which would throw him into great 
disorder; and probably oblige him to abandon his 
intention of wading through the inundation; which 
without this device would be but very shallow. 
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dow much full the water has from towaids c. 
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Previous to-thy'nctuat finniatitn' f an ĩinunda- 
tion the following ciroumstances should be accu- 
rately ascertained. d n, of 
1. How much the height of the surface of the 
water at d (tig: 1); exceeds the height of 
the surface at æ; or Which is the same thing. 


2. How much higher tlie banks ef the brook? 

are at e and / than at i and bf Lastly un 

38. Whether there is any place immediately in 

|, frontiof the breast work, and higher up the 

+ +. Stream; where the banks are lower than at 

e andy: shauld that be: therrcoase the water 

vwould there run gut,” and might overflow 

our intrenchment, before it attained the 

height of e and / at the dam 

A perfeet knowledge of the respective heights/ of 

different parts of the ground, may be acquired by 
the operation of levelling. dad: E 903 e289 
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It i is not necessary here to explain the method 
of levelling in the most accurate manner. Indeed 


an engineer has seldom 3 of performing 
| it 


L & ] 


it with great exactness in the field ; and it is gene- 
rally sufficjent. for purposes of this kind, to ascertain 
the nature of the ground ;nearly correct. When 
there are water-mills- in the neighbourhood, the 
fall of the _ may be usually known from the 
millers. rr „„in Nr 
bu Captain Tielke, in his Instructions to Field-Engi- 
neers*, proposes a method of levelling in the field, 
which though neither expeditious, nor very accu- 
rate in practice, especially for great distances, merits 
nevertheless to be noticed; as eee 
Wen went mathematical instruments. 
1. According to the length and nature of the 
ground tobe levelled, adozen or more wooden 
pickets must be prepared of different lengths, 
from half a foot to six feet; and for greater 


convenience they ought to be — at 


every inch from the top downwards. 

2. There is also required —— 
08 er 12 feet long, with a line — 
as commonly used (Pl. 3. fig. 20g). 

"lp In order to discover the fall of the ground | 

4b, a small picket is driven at a, until its 
l top is within about two inches of the ground: | 
another is driven at e, about 10 or 12 feet 
from 4. The level is then laid upon these 
a ee and the liter u must be driven 


. Hemyills Englick travlation'of the 
8 work; in which the various duties of Ree. 


Wo ry rene Ry ck 
Aral i te — 


at .t © | down, 


8 1 5 
— nhl the plumb:line exactly on- 


rides With the perpendicular line marked 


uten dhe derel; and convequently the 
olf the pickets will be in a horizontal Lin- 
The height of the picket e above the ground, 
must next be measured; from which the 
hhaeeeight of that at a must be subtracted; and 
ttte difference will 2 RFID ground 
-$55"36 from a to c. N 5 FF 
— ound the fall from eto 
, from d to e; and from e to h; and if the height 


of the picket at u be subtraeted from the height of 
that at $;'the wholofull rom'a't6þ will benown®. . 


HO ti e ach! Hef 47 2 7 
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Having obtained a sufficient 3 of the 
ground; when we proceed to the actual construc- 
tion of the dam, — PemeygrereBng 
Aten ee n e e eee e 
Dae i to t ür Wah oj; bie tl 
| * There is no, neceazity, to drixe 80. many intermediae — 
for if the first level from 4 to c be carefully performed, the entire 
fall from 4 to h may be ensily found in the following manner: 
Three rods, must be prepared of equal lengths, each about three 
or four feet, with 2 «lip of wood fixed perpendicularly across one 
end, A long picket is then placed at the extremity b of the line to 
be levelled; und the. thres rods being held with the cross-slips 
upwards, upon the pickets a, c, and 6, a person looking over those 
at 4 and c, must direct the picket & to he driven down until the 
tops of the three rods are exactly of the zame height; and of 
$9 we 12 9% ee _ 
operation is called bon. TRANSLATOR. 


* of a i i; The 
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1. The dam must every where be at least a foot 
higher than the water will rise, except at one or 
both ends, which should be left so low that as soon 
as the water has attained its proper beight, the 
rest may run off: but as the dam will there have 
to sustain a great pressure of water, it should be 
rounded at the ends, and have a very great slope; 
and in order to resist the force of the water, and 

prevent the dam being carried away, the slope 
| chould be retained by means of ae rare 
ea 3 r 
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Am diag eee 6 pennen bythe 
nature of the banks of the stream, and the neigh- 
bouring country; and varies qr WP we 
— is flat, or considerably elevated. | 

Ihe flatter the country on both sides, the longer 
the dam must be; and, on the contrary, the more 
rapidly the ground rises, the shorter the dam. For 
example, if the section of the stream and adjacent 
ground is similar to that represented in (Pl. 8. 
fig. 3.), the dam must extend from à to b in order 
to obtain a sufficient depth of water in the middle; 
but if the profile is like fig. 4, it need not be 
longer than ö to procure the same depth. | 

The proper length of the dam may in every case 
be easily found, by erecting a perpendicular e f 
(fig. 3. and 4.), in the middle, or deepest part of 
| p< rn, of the same height as it is intended 
I the 


—— 2 — — 


if aeb (ſig. 5.) is the section of a canal, its greatest 


the water may run off as soon as it has attained 
the required height. In permanent fortresses a 


the dan. 


(98 ] 
the: water of the inundation shall rise: then a 
horizontal line drawn through the point /, de+ 
termines the points a and b'on the adjacent ground; 
and NPR s 6 thn, Res ee the 
dam. Hen u BY n ct r 
100 ine if our Rs be 
at..v. (fig-8:), the dam cannot be carried from-@ to 
5 and therefore we must in this case be contented 


with a, shallow inundation, and follow the 


prescribed in 9 59. ALAS 4 1218 wi . 
| rr 
is perfectly level, all idea of overflowing the country 
must be abandoned: but if the banks are very 
high, by throwing a dam across it, a sufficient 


depth fe being about eight feet: now even though 


the usual depth of water in the stream does not 
exceed two feet, nevertheless by means of a dam, 
2 depth of seven feet may easily be procured. 


However the water must not be suffered to rise 
above the dam, and for this purpose proper wooden 
channels should be laid at both ends, through which 


sluice is generally e in the middle of the 
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8. 1 Kn Und all sĩtuations to be ag 
that it cannot be destroyed either by the continued 
pressure of the standing water, or by the impulse 

of the running water: and where there is reason to 
expect an attack with artillery, it must be suffi- 
ciently substantial to resist cannon shot. The 
breadth at top should never be less than four feet. 

4. The greater the slope of the dam on the side 
opposed to the stream, the more effectually it re- 
sists its power; and therefore it is usual to make 
the base of this slope at least equal to twice tlie 
height. The other side of the dam may be con- 
structed according to the general rules for the 
bases of slopes. Both slopes, but especially that 
towards the stream, ought to have a revetement of 
sods, fascines, or hurdles, to render it more solid; 
and the earth may even be Secured! by strong 
 #takes or piles. 

5. It must be observed that the dam should 
always make an oblique angle with the stream; by - 
which means the water is diverted sideways, and 
has not 80 much . upon the dam, as if it was 
N e 20m to it. | 
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6. The whole length of the dam ought to 
be laid under the fire of the work; for if the 
Pons 15 (ig J. on is situated further from the breast- 
1 2 | work 
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work a þ than a musket can carry, an enemy may 
approach, and break through it without obstruc- 
tion; by which the whole dam must give way. 
Therefore if it is requisite that the dam should ex- 
tend to /% a new breastwork must be thrown up. 
about the middle of the dam, in order to protect 


it. For example, a4 (fig. 6.) represents such a 


long dam, and c d a breastwork erected for the de- 
fence of the part a d. In this case the communi- 
cation between the new work cd, and the in- 


trenchment /g, must be covered in such a man- 


ner that the soldiers may pass and repass unmolest- 
ed, and even unseen by the enemy. The most 
simple method of e this is by two rows of 


— 
3 | $ 66. 
7. If there should still be reason to imagine the 


dam may either be carried away by the force of 
the water, or ruined by the effect of the enemy's 


artillery; it is adviseable to construct several dams 
at certain distances from one another. Three 


dams are represented in fig. 7. 
It is also necessary here to remark, that those 


dams which lay furthest down the stream, ouglit 
always to be as much higher than those above, as 
the fall is greater in the former situation, than in 


the latter: and in many cases their length must 


e * greater. ad 
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A-MINE is a general term for a cellar or pit. 


made in the ground, and filled with gunpowder ; ; 
which being fired, the earth together with every 
thing else above it, is sprung into the air. 
A mine may be formed by two different, me- 
thods. | | 
1. If al 10e or 1% not Ae 10 or 12 
feet in depth, is dug on the spot where it is 
intended to place the mine; and the neces- 
gary quantity of powder being lodged, the 
hole is again filled up, it ls called a rov- 
GASSE. 


2. A passage or gallery may be carried 21 
ground, for a considerable distance to the 
* spot where the mine is to be laid. A mine 
of this nature may therefore be called a 
PERMANENT MINE. : | 
In the field, fougasses are commonly made use 
of, as being most easily and speedily formed; and 
when well executed, may be regarded as an excel- 
lent means of obstructing an enemy's access to a 
work. 
I shall hereafter fully explain, the several cir- 
cumstances necessary to be attended to in the 
construction of fougasses; and shall here only give 
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The pit in which the powder is lodged, is called 
the CHAMBER OF THE MINE (Pl. 3. fig. 8. a). 
The fire is conveyed-to the powder' by means of 
a tube, aced, laid under the earth, and extending 
from the chamber to the place d. where it is to be 
| 3 197 
ene e n and when 
filled with powder, and buried in the ground, is 
named A sAuelssOx. 
The perpendicular line ab, drawn from the 
chamber to the nearest point on the surface of the 
ground, is termed THE LINE OF LEAST RESIST- 
ANCE; and the cavity formed by the springing of 
the mine, THE FUNNEL, a section of which is re- 


presented by f g hk. 


868. 

Fougasses are placed about eight or twelve yards 
from the ditch, in front of the breastwork; and 
the spot where the fire is applied, is about 18 or 20 
feet within the work. 

The mine should be sprung "TE the enemy is 
on his march towards the. breastwork, and at the 
moment that he is directly over it; by which part 
of his troops would be blown up into the air, and 
the rest thrown into great confusion. | 

The actual injury or loss of men which an ene- 
my sustains by the effect of a fougass, is indeed 

„This place is called in German Minenbeerd, and sometimes im 
French per. Both these signify the hearth, but I n 
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never ry considerable: nevertheless it 2 8 

"Wm 22 soldiers have * grno—ns * 
mend anxiously endeavour to pe attac 

2 any spot which 1 3 der 

— they therefore become * 2 _ wa 

of Securing a deat wer _”=_ attack 

enemy. | 
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WHEN a breastwork is to be constructed and 
put into a proper state of defence, it must first be 
traced; that 1s, not only its situation and length, 
but the entire plan of it must be marked out upon 
the ground, in such a manner that the workmen 
may afterwards be enabled to see the thickness of 
the work, and breadth of the ditch. 


$ 70. 
LENGTH OF THE BREASTWORK. 


The length of the breastwork must be deter- 
mined before it can be traced; and is regulated 
either by the extent of ground to be occupied, or 
by the number of men and guns destined for its 
defence. In the\former case it is evident that the 
greater the extent of ground to be covered, the 
longer the breastwork must be. In the latter, two 
feet are allowed for each file of men, therefore 
twice the number of files will be the length of the 
work in feet: and as troops are usually formed two 
deep for the defence of a work, the length will be 
equal to the number of men. Ten feet are allowed 
for a small gun, and 14 or 16 for a larger; hence 
4 CET, having 


U 66 J | 
having the number of guns, the length to be 
anna 
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CALCULATION OF THE LENGTH OF THE BREAST- 
Work *, 


To find the length of a breastwork when the 
number of men and guns for its defence is given : 

If the troops are to be formed two deep, and the 
guns are light field-pieces, _ | 
| Multiply the number of guns by 10, and add 
the product to the given number of men. 
For example, to find the length of a breastwork 
for 250 men, and four field-pieces : 

To the number of men S 250 

Add 4 x 10 = a0 


The sum = 290 is the eee 
length of the work in feet. 
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CALCULATION _OF THE GARRISON, 


From the given length of a breastwork, to de- 


»In the original work the following calculations are given in 
paces of two feet each ; but as the length of a pace is variable at the 
option of every person, I conceive it much better, and equally easy, 
to adhere to some established measure in all computations. When 
the length of a work is ascertained in feet, or any other measure, it 
may undoubtedly be convenient, and sufficiently accurate in the 
field, to lay it out by means of paces; which any person may easily 
do, who is accustomed to take equal steps, and knows how much a 
certain number of them actually measure. TRANSLATOR. 
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rentinl thoimmibee of:3 men, which with a certain 

number of guns, is requisite for its defence : 
Multiply the number of guns by 10, and sub- 

tract the n from the given _ of the 

work. 

For example, if the length of the breastwork is 

400 feet, and there are four guns, 
From the length of the work = 400 feet 
Subtract 4 x 10 = 2 


The difference = = 360 is the aun 
ber of men required. 


8 73. 
METHOD OF TRACING THE BREASTWORE UPON 
THE GROUND. 


When the length of a breastwork is determined; 


there is no great difficulty in Pe it upon the 
ground. | 
For this purpose, a cord of the proper length is 
stretched out in the intended direction 4 ö, (Pl. 4, 
fig. 1.), of the work: the ground is then notched 
with a spade, along both sides of the cord, and the 
earth thus cut is removed; thereby leaving the di- 
rection and length of the work clearly marked 
upon the ground. This is called Locks PITTI x“. 
cc The German word here is Kieblipitzen. L have meds we of the 
term by which the operation above described is generally expressed 
in English; and which is evidently derived from German words 
having nearly the came signification with that in the Original. 
TRANSLATOR. 
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Having determined the principal line of the 
breastwork, its thickness, and the breadth of the 
berme and ditch, must be marked out in a similar 
manner. For which purpose, 

1. At the points à and þ (Pl. 4, bg 1.) two 
perpendiculars are drawn.—AIt is useful to 
practise raising perpendiculars by the eye, 
as the necessary —— cannot n. 

be procured. 

2. /Phes thicknees/ of the bjeactwork is next Set 

off from à to g, and from b to h, which | 
must include not only the upper thickness 

of the work, but likewise the bases of both 

slopes: the slopes are afterwards regulated 

when the actual construction ar the work 

takes place. | 

3. The lines gh, ag, bh, are then traced in the 

same manner as the line ab; and the rec- 

tangular figure, ag b, will represent the 
space intended to be afterwards covered by 

_.., the breastwork. - . ; 

4. If there is to be a berme in front of the 

work, its breadth is set off upon the above 

mentioned perpendiculars, from g to i, and 

from hk to m; and the line Im is marked 

out. 7 

5. Lastly, the upper vidth of the ditch is set 

off from ! to p, and from m to 9; and the 

c 3 | lines 
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lines Ip, pg, qm are traced : «0 will {pg m, be the 
emen er of the ditch. * 
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The Wensewet E al uefa out 

upon the ground, the earth must be excavated 
from the ditch, and the breast work erected. It 
has already been shewn (4 29.) that at the time of 
determining the profile of the work, the nature of 
the soil must be well considered; so that it remains 
here only to speak of the various materials which 
may be employed for the revetement gf the slopes. 


er 
5 or 80Ds. 


First of all, . 
and the following remarks repecting! them Should 
be uw os to. 
1. The best sods are cut in Aist but 3 
meadow land; where the grass grows thick, 
and the ground is overgrown with roots. 
Each sed should be about a foot in length 
and breadth, and five or six inches thick; 
which thickness when they are rammed 
together in the work, will be reduced to 
about four inches. 
2. The necessary number of sods is Ay com- 
puted. As each sod is a foot in length, 


the revetement of a side of the breast work 
requires 


L 9 J 
requires as many sods placed close to one 


another, as there are feet in the length of 
the work; and as each sod is four inches 
thick, three sods must be reckoned for every 
- foot of height: so that when the interior 
slope of a breastwork is to be formed of 
sods, the number of feet in the length and 
breadth of the work must be multiplied 
together, and three times this product will 
be the required number of sods for the 
Slope. But as some sods must frequently 
bde $poiled, an allowance af one-tenth of the 
| et eee en eee to 
supply the deficienex. 
For example; if the length of the interior go 
of a breastwork is 324 feet, and e n 


. 

multiplied by 6 
e 
This produc wultiplied by 3 


pf 


Add one-tenth of the above 
Their sum 12 is the whole 


number of sods. | 
3. A soldier can conveniently cut 1000'50ds in 
a day, consequently seven men may easily 
cut the above number 6413 in one day. 
As soon as · they are cut, other people are 
appointed to remove them to the spot where 
+ | they 
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they are to he used: and according to the 
distance from the work, it must here be 


cCeonzidered, what nuinber of men will be 
+» 1» +gufficienit'/for that purpose; and whether it 


may not be better to transport them in 
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4 — e 0 fob theelope of a banden may 
lkewise be formed of fascines ; which are bundles 
of brushwood bound together, at intervals of a 
foot, by twigs of willow or of birch. They are 
usually from six inches to a foot in diameter, and 
six feet or more in length. The larger kind are 

called Sa uc iss os. 


The best wood for fascines is birch, oy 


prepared 1 in the following manner : 


1. Stakes six feet long are driven by pairs CTO85- 
wise into the earth, in such a manner that 
they may cross one another about three 
feet above the ground. The distance from 
one cross to another is two feet; therefore 

there will be half as many of them as there 
are feet in the length of the fascine: so that 
three crosses are requisite for one of six 
feet; and in making the fascine, four feet 

of it will rest upon the crosses, and one 
foot will project at each end. (Pl. 4, 
fig. 2.) All the crosses together are termed a 
FASCINE 


i 


1N I 

rascIXE BEN“. At each end of the 

| bench, at a foot from the extreme crosses, 

pickets, d and e, are driven into the ground, 
and serve to n the 1 of the 
fascine. 

2. Upon de benches the A wine is laid, 
in such quantity as to be about two inches 
thicker than it is intended the fascine shall 
be; by which means it will become of the 
proper size, when bound together. In order 

that the fascines may all have an equal 
thickness, a wooden 'gauge of the proper | 
diameter should be prepared. _ 

3. The brushwood is then drawn together by 
means of a CHOKE (g), which consists of 
a couple of round sticks, about two feet 
long and an inch thick, fastened to the 
ends of a cord, which is barely so long as 
the circumference of the fascine. By ap- 
plying the choke round the fascine, two 

men with the help of the sticks, can draw 
the brushwood together very tight. 

4, The fascine is then firmly bound together. 
The twigs of willow or birch made use of 
for this purpose should be very tough and 
pliable ; and all the knots which fasten the 
bands ought to be tied on the same side of 
the fascine. 


* 
. 
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These crosses are also called a horce, TRANSLATOR. 
5. Lastly, 
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8. Lastly, to every fascine, several pickets should 


be prepared from three to four feet long, 

_ and one inch and an half thick, which Serve 

| ame to fasten the fascines to the 
ee and to one > another,,, 9" 
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Six 238 are allowed to every fascine bench; 
two to cut the brushwood, two to place it upon 
the bench, and two to bind the fascines. But it 
is not easy to ascertain the number of fascines 


which can be made in a certain time at one bench. 


Teelke says that in a day, we may reckon from 30 
to 40 fascines of six feet long; from 16 to 20, of 
12 feet; and from 10 to 12, of 14 feet. Gaudi and 


Marquard maintain that in every hour 10 or 12 


fascines may be finished, each of them from 10 to 
12 feet long, and bound together at distances of 
a foot and an half. Here indeed is a very great 


difference; but perhaps Tielke speaks of fascines 
made in a careful manner, and the others of such 


as are slightly formed. —As field-works must gene- 
rally be executed with haste, I will assume that at 
each, bench six or eight fascines may be com- 


Wanke ; 
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The Weine employed for the revetement of the 


N * a breastwork are usually 12 feet long; 
| therefore 


[799] 


be equal to one- twelfth of the length of the work in 
feet: and as the diameter of such a faseine is about 
a foot, there need properly be only as many rows 
of fascines above one another, as there are feet in 
the height of the work; however as at least one 
half of every fascine in the lowest row should ba 
buried in the ground, and as the height of every 
slope ie greater than the perpendi height, an 
additionat row ought to be allowed on this account. 
Agreeable to this rule the necessary number of 
fracines for-the revetement of every work may be 
easily found. Thus for the interior slope of a breast- 
work; divide the length of the work in feet by 12, 
and multiply the quotient by one more than its 
height in feet: rm eee eee 
number of fascines. 

For example, if the length of a biekativvrk is 
336 feet, and its height six feet: then the number 
of fascines necessary for the revetement of this 
dope vill be 2 x 7 = 196. SevaodBibin, 

In like manner may be computed the number of 
fascines for the exterior slope, the cheeks of the 
embrasures, or any such purpose; and consequently 
the number requisite for the entire construction of 
the breastwork is easily found. 

„Ihe exterior slope however is seldom revetted 
with fascines; at all events not above two or three 
feet in height: and it is likewise better to retain 
L, * 4 the 
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the checks ef the ace with rods, as faxcines 


are only proper in cases of necessity. . 
An addition of five fascines to every hundred 
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eee wat 100 — e 
of faxcines which may be made in an hour at each 


bench, it is easy to determine how many benches 
must be employed, to es a l N 
of fascines in a given tine 
When the fascines are finiched- they.should be 
laid upon one another in several heaps, on the spot 
where they are to be used; in such a manner as 
to be perfectly convenient to the workmen. Lastly, 
in carrying up the work, they should be placed, 
not witli the ends of the fascines in one row exactly 
over those in another, but in the manner of the 
stones of a wall, by which means they will he much 
firmer; and they must always be well fastened 
together by small pickets, as was 21 115 
none (r 
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of hurdles ; and the only materials requisite for 
da and two 

or 


4 


121 
or three jniches thick, with ——_—_—_—_ 
willow tw ga. 

The hurdles e prepared in the following wan. 
ner: 

F For example, to make a hurdle on feet long and 
four feet broad. (Pl. 4, fig 3.7) 
. At distances of nn 

 #traight line, stakes four feet and an half 

or five feet long are driven a few inches into 
+55} 1p! the ground. n 

the length of the hurdle. 
3902. meier vvig are next wattld about the 
st. takes, in the same manner as basket work 
r — or a hedge made. The chief 
50 f _ object of attention is, that the weakest ends 
of the willow branches should always be 
twisted round the outermost stakes, by 
which means the hurdles become firm and 
equal at both ends: and in order that the 
twigs may not 'afterwards' start ——_ the 
stakes, 

8 — anvet:beifrealy fidtened to the 
stakes, and secured by cross bands. g 
4. Lastly, the hurdle is taken out of the ground; 

and the points at both ends of the stakes 
being sawed off, it is ready for use. 
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desde the manner in which hurdles are 
formed, I will now explain the method of making 
gabions. They are usually two feet and an half or 
three feet wide, and from three to six feet high; 
and are prepared in the following manner. 
Jo make a gabion three feet wide . 
high. (Pl. 4, fig. nee eh ne vr" 
* 5 en — Feet 
and an half in length, are driven three or 
Wo — 80 as to repre- 
sent a cirele of three fret diameter. For 
this purpose the circumference of the circle 
should be traced upon the ground before- 
ad by means of a cord a foot and an half 
in length, to which a picket is fastened: or 
—— (fig. 5.) may be prepared, suitable 
to the plan of the gabion, having notches 
out in its — 2er — the 
stakes are fixed. bo 
. ———— inthe bus! direc- 
tion, à strong wreath of willow twigs is 
wattled round them quite at top, and an- 
other at bottom; after which the work is 
continued in like manner from the bottom 
upwards, until the whole gabion is formed. 
However, when about half this work is 
finished, the upper . would become 


incom- 


4 — 


1 


/  * jycommodious, it is therefore either entirely = 
removed, or driven down to the rest of the 
twigs; and the gabion then completed. To 
render it more firm, another strong wreath 
is afterwards made at the top; and for the 
same reason, during the process of the work, 
the wattled twigs should from time to time 
be driven together by blows. Lastly, when- 
ever it is necessary to make knots in order 
to tie the thin twigs together, they ought 
always to be turned Wan bo — * 
the gabion. 
Per men are appointed to Ne gabion, 
two of whom cut the materials and —— _ 
and the other two execute the work. 


The sixth figure represents a complete gabion. 


8 83. 
or PALISADES, FRAISES, AND CHEVAUX-DB- 
ay FRISE. 


I need not explain the manner of preparing pali- 
sades, fraises, and chevaux-de-frise, as this work 
is easily performed by carpenters accustomed to it; 
but shall here only consider the method of de- 
termining the necessary number of these materials, 
and the time and number of workmen * to 
execute them. 

Three palisades, or three fraises are allowed to 
every two feet : therefore when either of these are 
a ng their number will be found 


* 


[79 ] 
and dividing the product by two. 
For example, if the length of a ditch, or of a 
breast work is 270 feet; the number of palisades 
—— — for the latter, 
— = £ 405.” 1/15 DIL nee 
tray ins cid {AY My 
* pe ne — 2 for. the pali- 
qades, ($47.).and consequently a sufficient supply 
of nails. —The fraises rest upon a beam, and are 
covered by angther behind. ($ 51.) Very strong 
fraises may serve for this purpose, and therefore 
to every hundred, twenty such should be prepared, 
- without being, pointed. ; hb to ov! 
Two carpenters can make about, 10 palisades or 
fraises in an hour; and. hence it is in every case 
easy to determine the number of carpenters requi- 
site to prepare a certain number in a given time. 
The formation of chevaux - de- frise requires much 
time, and dexterous workmen: therefbre unless 
there are some ready made with the army, they can 
rarely be made use of in the field. When that is 
the case, it is very easy to ascertain how many are 
wanted, according to the length of a cheval · de- 
frise, ( 


. 
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OF THE whites FOR. THE CONSTRUGTION or 
R319 167av1s "x BEEASTWORK. | | 
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| 45 dall take notice of the vecesnaty * for 
fougasses and dams hereafter, when I treat of their 
construction; and shall now mention the - work- 
men who are employed in the formation. of a 
breastwork. - SK. 446 *r, EO 1 
All field-work must sender by — | 
or peasants. When there is nothing to apprehend 
from the enemy, the country people may be em: 
ployed; which is a great relief to the troops, - 
But if the enemy is near, these people will run 
a ay at every opportunity; and even when they are 
attentively watched, the work proceeds very badly: 
| consequently in this case it should r 
soldiers. 
Soldiers ought like wise to be employed wherever 
it is requisite for the work to be carefully and 
well executed, as that done by peasants in general 
is not sufficiently good. Thus for example, the 
breast work, and every thing immediately belonging 
to it, should *. be N 1 by the 


troops. I : 17 4217 2 
$ 88. 1 


: When-country people are to be 4nplibed, and 
e is determined, they are de: 


. — _ who: are expressly 


DITS0 enjoined 
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enjoined to take care that the complete number is 
furnished at the proper time: and as the most use- 
less workmen are generally sent upon these occa- 
sions, there ought, always to be more demanded 
than are actually wanted; and the tools they are 
to bring with them should likewise be specified. 
The magistrates must also give a written aceount 
of the number of workmen each village or territory 
is to furnish; that it may be known upon their 
arrival whether any of them have failed to comply 
they are distributed to the several parts of the work, 
and placed — — of 2 — 
sioned officers. 

—— borekered eyes bob 
at the post all night; in which case care must be 
taken to provide for their subsistence, — 
à good watch that they do not run off. 


J 86. 


"NUMBER, OF WORKMEN, 


won u w is to be eeceed with at posslble 4 
We as many labourers should be employed as 
can work without incommoding one another: it 

is therefore proper here to consider what number 
may be thus disposed. 

First, with respect to the excavation of the 
ditch. If it is tolerably broad; workmen may be 
placed along the scarp im, (Pl. 4, fig. I.) and like- 
* counterscarp pq; but if it is very 
narrow: 


narrow, only one row can be employed. Each 
workman who is to dig the earth, and throw it 
forwards, requires a length of four feet; so that 
the number of men on the scarp Im, will be equal 
to a fourth part of the number of feet in its length. 
As many men might also be placed along the coun- 
terscarp 9; but they could only throw the earth 
to those at Im, who would therefore be entirely 
occupied in throwing this earth on the breast work. 
For this reason, only half that number are placed 
along the counterscarp, by which means only every 
second man on the scarp is employed to forward 
the earth thrown to him from the counterscarp. 
Three workmen are therefore allowed to every eight 
feet in length, and consequently having the length 
of the ditch, it is easy to calculate the necessary 
number of workmen. 

| einen . of the ditch is 324 
feet. 

$:3:: 324: == 121. 


3 in this case, 121 workmen are re- 
quired, who must be provided with spades and 
shovels. 

Wben it is a 2 1 or gravelly soil, to every 
three men with shovels, one with a pick axe should 
be reckoned, to loosen the ground, and thereby 
render it more easy for those with shovels. There- 
fore in the example given above, 40 men with 

pickaxes are ikewise necessary. 


nc . 


12 * 
eee 3 e e 
ing the earth from the ditch, to the breast work, 
others are employed to carry up the interior slope, 
to spread the earth upon the work, to ram it 
together as much as possible, and thereby complete 
tde breastwork. When all the materials necessary 
for this purpose are prepared, and at hand, the 
number of men for this work may be taken at 
about one-fourth the number of feet in the length 
of the breast work: eee 
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From the above computation G61 86, 87.) v und 

| the number of workmen that can be employed at 
x the same time: but the work will be more speedily 

5 accomplished if they can be relieved every six 
outs; is it may thereby be continued throughout 
the whole day. For this purpose there should be 

twice as many men as can work at the same time. 

When the work is to be carried 6h entirely by 
thine men who are afterwards'to compose its garri- 
von, either this relief cannot take place, or all parts 

| of the work cannot be begun at the same time. 
| The manner of carrying on the work with most 
$ advantage, becomes in such cases a Circumſtance 

3 of consideration. 
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\ 89. 
SUE . = = » INTRENCHING TOOLS. 


The tools which, these nen a 46 yoo wr 
either furnished from the park of artillery, or in 
cases of necesgity procured. from the neighbouring 
villages. - The particular kind of tools is deter- 
mined by the nature of the ground to be exca; 
vated. In most cases it is proper for each man who 
is to dig and throw up the earth, to be provided 
with a Spade, and a shovel; and each of those who 
loosen hard and stony ground should have, a 
axe, and a broad axe. 


990. 
CALCULATION OF THE TIME NECESSARY ro 
£412 COMPLETE A BREASTWORK. 1 


From the manner in which, the workmen are 
disposed in the. ditch. (5 86.), it is evident that 
for the space of four feet, only one man actually 
digs up, the earth; and consequently the entire 
quantity of earth within that space must be exca- 
vated by a single man. This piece of earth is a 
prism whose base is the section of the ditch, and 
altitude four feet; therefore the number of cubie 
feet of earth to be excavated by a single man, wil 
be found by multiplying the area of the section of 


the ditch, by four. . 
| | 1 2 Fog 


4 1 
For example, if the area of the proſile of the 
ditch is 77 square feet (S 43.) : then the quantity 
to be excavated by each man is 77 x 4 = 308 
cubic feet. 

Now, if we suppose that a man can Ag 144 cu- 
die beet of earth in six hours, he will require nearly 
13 hours to excavate the above 308 feet. There- 
fore if the workmen are relieved every six hours, 
two Teliefs may very easily complete the whole 
work. However it must here be observed that the 
nature of the soil, and other circumstances fre- 
quently cause a great deviation from this compu- 
r . 9901 
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§ 91, 


The breastwork ought properly to be finished in 
the same time that the ditch is formed. For this 
purpose it is necessary that all the materials should 
be at hand, and they must therefore be prepared 
befdre the actual construction takes place. 
A breastwork with a revetement of sods may in 
general be completed in a day, provided there is a 
sufficient number of workmen.” Hut if it is to be 
formed with fascines, or to have a row of palisades, 
it will require at least two days. And if there are 
likewise to be fraises, trous-de-loup, 48; Kt &c. 
Z Mee W not de zullelent. ais 
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992. ACTUAL 


592. 

Aru CONSTRUCTION or THE BREASTWORK. 
After all these preliminary discussions, I will 

now proceed to explain the actual construction of 


the breastwork, and various other particulars for 
its security. 


In the first place, the waa in the ditch 
| #hould be cautioned not to make the slopes too 


steep, especially the scarp. If necessary, they 


may afterwards be rendered steeper, by "IE 
more of them ayay., 


993. 


MANNER or- FORMING THE REVETEMENT OP 
| THE INTERIOR SIDE OF A BREASTWORK, WITH 
$0D8.. yu 70 


When the interior . of the breastwork is to 

be carried up by means of sods, ; 
| FR 
(Pl. 4, fig. I.), with the grass side down- 
wards; and if the sod is not equally broad 
throughout, the wide side should be turn- 
ed outwards, and the narrow side towards 

the breast work. 

2. Upon the lowest row another is laid; atten- 
tion being paid that each sod in the upper 
| row rests upon two in the lower row; 80 
Ire © "that the sods are placed over one another 
| with 


188 
with alternate joints, like the Na of a 


wall. 
3. The work is continued in this manner, 


placing one row of sods over another, until 
3 prop per height 1 is attained. 
R After each row i is laid, the sods ought to be 
beaten and rammed together, to make them lie 
closer to one another; by which the work is ren- 
dered more compact and firm: and when the last 
Toy is placed, the whole must be cut away vith 
he proper glope. 
Ik che breastwork is intended to last log the 
Toots of the grass may be laid between the sods; 
which will thereby unite the better together when 


the roots spring out. ; 
During the time of forming the interior dope in 


this manner, other workmen are stationed upon 
the breast work to spread out the earth uniformly, 
and ram it well together. Lastly, when all the 
earth 1s is thrown, up, the proper Slope 1 18 given to the 
summit and exterior slope of the breastyork, and 
the whole is dressed. off as even and . as 
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. * interior alope is to be — 2 ith 


W i bo 
1. 4 wall trench, a fey inches deep, is dug 


te 6— (PL. 4. fg-2.), jp which 


a row 
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A dor of Fisches is lad else te one an- 


© other, in as regular à manner a8 N10 

The knots of the Datids should always 

turnecl towards the work, that — * 

"afterwards be covered with earth, and not 

80 easily burst open. 

2. Every fascine of 12 feet in length should be 
pinned to the ground by three or four 
pickets: and to render it still firmer, it 

may de anchored by means of branches 

having several twigs. The thick end uf 
such a branch is cut so as to form à hock, 

Wich is fastened into the fuscne; aud the 

twigs being laid into the breastwork, are 

covered with earth and sectireti with small 

Stakes, whereby tie fascine becomes 80 

fm that it cannot be temoved. © 

8. A second row of fascines is placed upon the 
fͤkrrst, undd it is necessary here to Attend to 
two circumstances. First, the bands of the 
upper row should be laid exactly over those 
of the lower, that the pickets driven 
through the former may not strike upon 
the bands of the fascines below them and 
burst them. Secondly, every fascine in the 
upper row ought to rest upon two in that 
beneath it, that their ends may not coin- 
cCide. These füstines must Vkewbe be 
picketted and anchored. 1 

*. The work proceedde in Hits manner unten * 


dreastwork is A proper heigur 
b 
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must in this case also have a small slope; 

and as Son as à few. rows of fascines are 
uud, the earth is thrown, against them and 
well rammed; and the whole must be con- 
nene 


1 95. 
WITH HURDLES. 


The e forming a ronetemgnt hr the in- 
D by ha” of pets, is 
as follows: 

1. At abs foot in-the line ab 
Tl. 4, fig. 1.), hedge stakes are driven into 
the earth. Their length should be such 

that when fixed in the ground, the part 
above it may be equal to the height of the 
breastwork: and in order that the work 
may have the proper slope, the stakes 
should be driven in the oblique direction. 
2. These stakes are then wattled with brush- 
vVvood, in the manner formerly shewn (G 81.) 


"ON hurdles and Ow 
8 96. 


A REVETEMENT OF THE EXTERIOR: SLOPE. 


„ „ ents a of :the 
| breastwork by means of sods, fascines, or hurdles, 
is executed according to the same rules as that of 
the interior dope. However it is not customary 

to 


1 80 7 
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997. 
domeannne ö OF THE BANQUETTE. 


The earth for the formation of the banquette is 
rarely taken from the ditch,. as it requires too 
much time and trouble; but is rather procured 
from behind the breastwork, and from the -embra- 
sures. If there are plenty of fascines, the ban- 
quette by means thereof may be very speedily 
made. Two or three rows of fascines are laid, and 
the earth is thrown: within them, until the ban- 
quette is raised to the proper height. (§ 32. ) 
The number of fuscines necessary for this purpose 
is easily , e and that of 
the breastwork. 


- T3. 4 


5-98: 
congraverion OF A BATTERY EN-BARBETTE. 


When cannon are to be placed to fire en · barbette 
over a breastwork, the earth of which the eleva- 
tion for this purpose is formed ($35.), must be 
rammed together in as solid a manner as possible, 
that the guns may stand on firm ground. 

This earth is taken from the ditch, and must 
like that for the breastwork, either be excavated 
in the beginning, and removed to the spot where it 
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an bee hefore ee 
it must bei transpdarted from the ditch to the proper 
place behind the work, 1 or heel 

barrows. i | N 
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| | CONSTRUCTION « OF AN EMBRASURE. 


0 1f/-inctead of faing)Siilberketdd,) eee 
to be ener guns, hentai, as 
ee 4 a 4 15 VIE *(1. Hd mo 
oY enamels, torts 
height of two and an half ur three feet; the 
centre line of the embrasure is determined 
upon it (Pl. 4, fig. 7, ab). The direction 
Which it is intended the gun shall be fired. 
and is best vben it md r 
the line 21% Pb 
2, From @ half the interior width of the em- 
brasure is set off on each side to e and /; 
and from 5 half the exterior width in like 
manner to c and d. (5 37.) The lines ce. 
aud d are thereby regulated. y 
3 - Sis ee e e bees ace. exceted 
conformable to the direction of the lines ce 
and d and revetted in the same manner 
as the interior side of the breast work. 
4. The sole of the embrasure must have the 
proper inclination;-and hen every thing is. 
removed andi cleared, some fascines are laid 


Across 


1 rl 
51 90 | arts ne ur of derne wa picket 


Axt des en both sides 60 the Work 'By this 
e — during the time of loading the 


' 2 a distance cannot 
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or PLATFORMS. 8 


munen have hens ah it 
should stand upon ground which is firm and per- 
fectly horizontal. If the natural ground is suffici- 
ently solid, and the guns are small it 1s" only ne- 
cessary to smoothen it, and make it as level ad 
possible. But if the ground is not very firm, and 
large cannon are to be employed, proper floors of 
. — 
ene We a6 $0 > 1s 


% EF 
1 nen 02 o 
1 Pr his I 
7 0 Dd 3 GAS 4 Dine If 
1 15 1 : 
- ""Q£ ? \ 


| Mesut . may 
unden he 80 i eps essen WOLVES, 


This is the most simple but worst kind. 

When the earth is smoothened and levelled as 
much as possible, two strong planks; 6, cd, are 
buried in such a manner that the upper sides of 
them are even with the surface of the ground. 
Their distance asunder depends upon the width of 
1 wen of the gun; and their length should be 
* 2 11 


191 


euch that che wheels may not run off by the re- | 


coil. Between these planks and further backwards, 
two others, e %, are laid in the same manner, for the 
by small pickets driven close to them on every 
side; and if the ground is so soft that it is appre- 
hended it may sink, strong pickets are first driven 
into it, and the planks are fastened upon them. 
Beams six or eight inches thick, may serve instead 
eee ee e 21 
e bus Grid '' 102. 5 27's n 
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eee better kind . A in 
fig. 9. When the ground is made even and hori- 
rontal, three or four beams are inserted into it, pa- 
rallel to one another, and secured by pickets 
driven close to them into the earth. These beams 
are called sLEE ERS, and their length is from 12 
to 20 feet, according to the nature of the gun. 
Strong planks exactly of equal thickness are laid 
across the sleepers, and fastened to them. 
The breadth of such a platform is from six to 
ten feet; but in order that the gun may be tra- 
versed $0 as to command the whole country in 
front of the breast work, the breadth behind must 
be increased sufficiently for that purpose (ſig 10). 
| Lastly,. when the gun is to be fired only direct - 
% ty forwards, it is adviseable to give the platform a 
small inclination towards the breastwork : by this 
means, not only the recoil is diminished, but the 
152 | gun 
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wheels in running up, a strong beam, 1, called 
a HURTOR, is laid at the foot of — of 
ee _ W * 's* 1032. &, Me” 
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 dampness, and that it may not be so easily injured 
by the enemy's shells, mall magazines are made at 
some distance from the breastwork. These are 
holes dug in the ground behind the merlons. 
They have a breastwork erected on purpose for 
their security, and are afterwards covered by 
boards, fascines, and earth. If the ground is wet, 


eee 
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MANNER or FIXING PALISADES. 5 


I hase alreidy treated of the nature and use of 


palisades, as well as of the method of preparing 
them, and computing the necessary number; and 


TOP er 77 tang 


them in the ground. 
A bench is fut dug in the direction witch the 
palisades are to have, and of the depth ĩt is intend- 
ed they shall be sunk in the earth: and iP the pali 
| sades 


that the breast work may not be damaged by the 


wooden floors must be laid, n 


18 ] 

away sufficienti steep to admit of their being 
fumiy fixed at some distance as under, with great 
accuracy, and exactly of equal height. At the 
points of these palisades nails are driven, and a 
cord is stretched between them; by which means 
the situation of all the palisades is determined, and 
it is 1 to fix them N correct. 
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bauen of Frets FRATSES. 


The Gllaying ae are _ obrerved 
with respect to fraiges : Show! 

1. Mag ang lad before the boenstvbrk is Gnink- 
eds the earth which is afterwards to cover 
tem being in the mean time thrown back 

upon the work: but when they are th be 
applied to a breastwork already completed, 
the front of the work must be taken down 
for three or four feet in breadth, and within 
two fect. of the level ground. 


hu + TOY are: then laid agreeable to the rules 
Sven before (& 51; „ and in order that they 
way all have the same direction, a cord is 
Ait ztretched between, two fraises fixed at gome 
distance asunder, as Was _ ns 
t < f with zegard' to palisades. 
e the fraises are 3 
„een chem; ane. agother is laid 


"a over 
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© +... Over; them hinder extremities andruaiidd t6 

them, the earth is thiown upan them; and 

the „„ 
manner. £03 ; 
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K. „„ bo EK pu A 
preparation of an abattis. In cutting dawn; the 
trees care should be taken to make them fall into 
their proper situation. For this purpose each tree 
is cut to the pith, on the side towards which it is 
to fall, and is afterwards cut a ſew inches higher 
on the contrary side, until it begins to give way. 
For greater certainty some ropes may be fastened 
to the upper part of the tree, hy which it may be 
e gta aaa Raue 40 f 
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4 1. 
| FORMATION or” rnove-pr. tour: 


When the face oo vituatibnos every 1 
loup is determined according to the - foregoing 
rules ( 54.), the earth is excavated and thrown up 
in heaps between, them; or it may be entirely re- 
moved, and made use of: else here or spread out 
upon the ground. In this gage the hales may be 
dightly.covered with brush wood, and earth thrown 
by the enemy at a distances and hes will. therefore 

a | be 
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be thrown inta more confusion, when in his ap- 
e gk e e I aol 
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CONSTRUCTION or A DAM. 


| „ ah ecamning the con- 
struction of a dam, ren with 
Rr lg eee of 
1. The dam is formed of earth, aten 

e dn, R. Pets but if various 
kinds of earth can be procured with equal 

ease, loam or clay is to be preferred. 
be are of the dam must be executed 
with the greatest care; and revetted with 

. - fascines, hurdles, or good sods. However, 
i tte inundation is not large; if there is 
not sufficient time; or if the necessary ma- 
terials are wanting, the revetement of the 
slopes is rejected. In this case particular 

care should be taken that the earth is well 
rammed together, unn genen have 

| , That part of the dam the mid- 
4 dle of the stream, and has the greatest force 
of water to sustain, occasions most diffi- 
cCeulty in the construction, and ought to be 
formed with particular solidity. One or 
two rows of stakes are driven across the 
drook, and the dam is erected behind them 
Sil dy means of füseines loaded with stones, 
- | earth, 


* * 
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Ilias earth, and rubbish.: but before this, part 
of the dam is formed, the channels, for the 


Ro n vater to run off at the ends (4 62, and 63.) 
3 1 W iat Darn 


* 
Abbim 2407 uf #2219: 0001 A ents 
— 1187 D* : FR FRET 17 {i m11dv 017 3565: 
Sti ALTOS © "IA 11 i nam 
n OF A dove. ji) 
2 T0 812 (3: auto 1-41 


1 will ty edler the contrction of a fo: 
S bus ben dium bath ro 
1. Ae dummes of 90 or 50 feet from, the edge 
of the ditch, a shaft, or pit, 4, (Pl. 4, fig. 12.) is 
dug, three or four feet square, and 10 or 12 feet 
deep. If the sdil is light, the pit must be lined 
with bdards, which are equal in length to the side 
of the pit; each board having a notch an inch 
wide cut half across its. breadth, at both ends, 
(fig. 13.) Four such boards compose a frame, 
wich is fastened' in the pit, and prevents the 
earth falling down. These frames . 
nher 

2. At bottom of tis pit, adden the aide 
netethiblinketircele; u chibi bandes thicarated 
sufficiently large to contain the box of powder 
destined for the mine; and if there is any danger 
of the earth's falling in, — chamber must be 
lined with boards. 

3. A cubical box tend Snag of itiiewaions 
exactly oufficient wann the nn of powder 
6 0 n: allotted 


W— 
* 


tm} 


{i6hthi for the mitt. Tie dite of this bor is easily | 
Wald Vy-gootweeriow PHALH e | 
The top is een ee er 
and in one side of the B6& u quatre hole is cut, 
through which a tube passes to the middle of it; 
aud in which the sauei is afterwards fixed. 
If dampness is to be appr ended, both the inside 
and outside of the bow should be: pitched over, 
andi it 24 round with Straw, or rather 
with Wender ð J. 

4. The box is then filled with powder, and-when 
the vp Bee dow, it w plased in the cham- 
Her 1 HQ 10 "FU 15 s 93D $6C3 44 
Sould there he ati empty paee between the bos 
aud ths des of the elthmber, ie shönld be Alted 
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n ene een ned BIR — 63 0 
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8. The * ent an {inch in . 
— necessury. When it is completely 
filled with powder, one end of it i * 
the tube inth the box, and there f : the 
other end is carried under ground e ue 
DGE A, to the place N where the mine is fired. 
6. In order that the saucisson may not get wet 
under ground; it is laid in a small square channel 

* Dr. Hutton, in his Course Mathematics, Pat. it 1 ba, gives 


the follow ing elty rule to find the tize of à eubical box to 
2 welghe of powder: | 

*. Multiply the weight in pounds by 30, and the cube root of the 
yroduct will be the side of the box in inches, TRANSLATOR, 


1 or 
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or trough, wade gf boards, about two inches yide?. 
A covering is als formed to.this trough, which, ag 
son as the saucisson is laid within it, is placed 
aver it, and hailed don. At the spot where the 
mine is lighted- the trough projects a few inches 
beyond the saucisson, to pregerve it from dampness; 
aud the top at that part gught not to be fastened 
down, _ the saucisson = be ner 
Ae 
„J. N . 
e e ee e ee ee 
6A, that part being zupported by stakes driven 
inte the ground. If the soil is very dry, and it is 
known chat the mine will soon be aprung, there 
need not be any trough; but in lieu thereof the 
saucisson is merely wrapped up in straw for A 
EEO 
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8. When the shaft is to be covered up, three or 
four pieces of timber are fixed as firmly as possible 
against the powder box. The pit is then com- 
pletely filled with r err r 

together at every foot. 

c © The mall trench made for the aucizon is filled 
up in like manner. or 

9. When several mines are to be placed near 
one another in front of a breastwork, their distance 


. TRANSLATOR. 
RWA 0 2 asunder 


1 100 1 
| Abe btb to be such that when one mine 3 
sprung, those near it may remain unaffected. '- 
The theory of mining teaches us -— ou 
perly depends bn the quantity of powder with which 
the mine is loaded. In the field the distance from 
one foughs5e to another should be at least equal 
to" twice the depth: and I09 1 is regulated 
afterwards: 90 ey 072283 507 Jan ah 
It is not necessary in such cases to dig a trench 
for each saucisson but several trough may be laid 
dn the ante tiench: however they Hitt be of un 
Qa lengths at the part here che fre is apphed, 
that W the saucissohs may not catch fire at once, 
but that each mine may be sprung separately. Ff 
several mines are to be sprung at the same time, it 
is only necessary to have à single saucisson at the 
place where the fire is put, which afterwards sepa- 
rates into as many branches as there are chambers. 
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"canoes oF POWDER, | 


WATT, 


wer fe oipmatacics nite to * een 
af fougasses is no determined, except the quan- 
tity of powder with which they should be loaded. 
The principles upon which this is chiefly regulated, 
do not properly come under the subject of this 
- work ;, bat are discussed and explained in the art 
of mining Fi 4 shall content myself with laying 


* bee | Professor Geusse 5 Treatise upon 4 Art of Mining. 
8 AUTHOR, 


190411528 2 0 down 
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down the following table, given by M. Vauban for 
the charges of fougasses, when the distance be- 
' tween them, agreeable to 111,” is exactly double 
the line of least resistance. 


© Earth. Sand. | 
Feet, Ibs. oz. | lbs, oz. | lbs. oz. 
| 8p / Ya P 


Ie 1010 


1 
4 07 [44 123, 1.4714, |. 18 1 
1 Paz 23] 26 4 | 26 
8 þ 34 64 K 43 | 44 5 
' 3 55 9 67 8 71 19 
1 78 g | 96 2 100 10 
* 5117 & 
1 
1 | 
15 4 
\/ 
| j Nd | 
1.4 ” | \ 1 * , 
e 4 5 
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A nr may 1 al in roy 
ve manner, by means of fire- arms. 


1. IX FRONT, by soldiers and cannon P 
| 7 behind it, so as to fire directly fa; 
an approaching enemy. For ex 


1 Ws eps: (PL 5, fig. J.) is simply defended 
in front. 


2. Iv FLanKx, from behind another breast- 
work thrown up so as to make a re-entering 
angle with that to be defended. Thus the 
breastwork a b (fig. 2.) is defended in flank 
by the garrison placed behind bc. Any 
line which defends another in this manner 
is termed its flank: therefore þ c is the flank 
to the breastwork a b, and reciprocally ab 
is the flank to bc. 
8. Is REVERSE, by means of another breast- 
work parallel, or nearly so, to that to be 
defended. For example, an enemy attack- 
ing the breastwork a b, (fig. 3. 7 is fired upon 
mn eeyerse from dc. 
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1 upon the number of men and guns which 
can be posted to fire from it: but this is not de- 
termined alone by thie length of the line, but alsb 
by the direction in which the defence is obtained | 
This direction is called THE LINE OF DEFENCE. 

When the line of defette &c (fig. I.) is perpen- 
dicular to the breastwork. ah, we. may estimate the 
defence by the length of the line ab ; for what- 
ever number of men and guns can be stationed be- 
hind uh, that number is enabled to fire conveniently 
m a Mireotion parallel to ac. But when the line 
of defence ue (ſig. 4.) makes an oblique angle with 
the breastwork à ö, it is not possible for so many 
soldiers and cannon to fire commodiously in the pro- 
per direction, as might be placed behind ab. For if 
from one extremity b of the line ab, be be drawn 
perpendicular to the line of defence uc, the figure 
chews that there cam be no more lines of fire in the 
direction of oe from 46, than from be. Suppose 
a soldier takes up the space ef on the line bes 
then en the space ub he will require the space à g, 
and consequently ab will not contain mote men 
for the purpose of firing than ö e. Therefore the 
quantity of defence obtained from the line ab, in 
the direction ac, is determined by the * 
e be, 


But 


{ 406 7 


But if in the right angled triangle a be, the side 
ab be considered as the radius of a circle; then is 


be the sine of the angle g: and therefore univer- 
sally the strength of defence obtained from a given 


ne is as the sine of the angle which that line 
makes with the line of defence. N eb4i2qob 


* 
. Ma ee Gangs As a — 
— a — 


Hence, two lines intended to flank; each other 


| mae the — Wee ee they form 
N N M Hoi ni totovub ad} 0 

ö 1197 SO SO 14711 AH Wt K 111 os 116d 

*HIqT = t) 8 11875 to ei a, nad 

| * n r Tus oBtrqvs bringe 

- e 9731 907 eee L 19003 40. n 805 

in dan aide W enn that when @ line 

| makes an oblique angle with another, it does not 


| give the strongest defence; but this is not the only 
inconvenience. attached to the oblique flank. | | 
The soldier is accustomed to fire only straight 
before him; in order therefore to fire in an oblique 
direction, he must first arrange himself so as to 
take aim at the enemy: but this can scarcely be 
expected of him, especially should he be discon- 
certed on mounting the banquette; and conse- 
quently very little good can e from mus- 
ketry im this case. qa £4) qu il. 
It is rarely possible Wee e þ in a 
very oblique flank; as the embrasures must for that 
purpose be cut in the oblique; direction (fig. 5.) ; 
by which the merlons become very weak, and are 
— destroyed by the enemy's 


we 
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DIRECTION or n BREASTWORK. 


A breastwork is the more perfeet according to 
the number of defences it receives, 'atid the strength 
of those defences :: therefore in designing a work, 
the following maxims should be observed. | 
I. That it not only has a front fire, but 16 
also defended in fuk, and if posible in 
reverse. 

2. That the angle Rened, by those liges which 
are intended to flank one another, approaches 
as near as n Wane * | 


| 17. 


When Qs diction of a n is a ae 
line, a b, (PL 5, fig. 6.) or a curve line bending 
outwards, a ö, (fig. 7.) or two right lines making 
a salient angle, as ab and be, (fig: 8.) it has only 
a front defence. a 

Two right lines which mike 4 re-entering angle, 
as ab and be, (i. 9.) Seed a flank defence to 
each other. 

Lastly, a curve line; binding 1 hs of 
itself all three kinds of defence, ab, (fig. 10.) 

Therefore if we wish to enclose a place by a 
breastwork, every point of which is to be defended 
not only in front, but also in flank ; we must 


either introduce re- entering angles in its circum- 
2 | ference, 


b 166 
ference, or it must be  compoged entirely of lines 
; ES inwartls, . © 


8 1s. 
R \ LENGTH. o or 7 rms. LINE or DEFENCE. {0 


Ai bid We thi breadtwork cb (l. 5, Ng. 1. ) | 

may flank 'the litie u c, che soldiers Rtitioned behind 
ub must he Ettabled, by means uf their small arms, 

to reach the point c: so that tis point must not 
be further from a h than a musket eun carry; and 
consequentl che length öf the line of defence must 
always be adapted to the range of miisket shot. 
This cannot be reckonel to have any effect at more 
than 250 yards; therefore the length of a line of 
defence ought never to exceed that distance. 

If indeed it is intended that the flank defence 
Shall Consdst entirely of artillery, lie Ine of defence 
muy unddubteilh) be much longer; but should 

the guns in this case be rendered unserviceable by 
the effects of the enemy 's fire; there would éno longer 
remain any flauk defence. Moreover tWo kinds of 
defence are always preferable to one; and that ob- 

aint from cannon is in many instances too slow, 
and likeyise more subject to be destroyed by the 
enemy, than that "from musketry. We must fur- 
ther consider that for the saine distance where 
small arms are make use of, guns can also act, 
whereas the reverse does not hold good; and lastly, 
that a fire of grape or case shot would be of essen- 
tial 3 at this distance. Upon tliese prin- 
1 Ciples 


. 107; 5 
ciples. we have the most substantial xeasons for 
regulating the line of defence, suitable to the use | 
of small arms. 


Nine 
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- DEFINITION, QF. A FORT- . 


A FORT is a general term for every whats sur- 
rounded by a breast work, and is distinguished by 
the names of A ROUND o CIRCULAR FORT, (Pl. 5, 
fig. 11. ) A TRIANGULAR FORT, (fig. 12.) A SQUARE 
FORT, (fig. 13.) A PENTAGONAL FORT, &C, ac- 
cording az the figure contained within its circum- 
ference is pespectively A CIRCLE, A TRIANGLE, 4 
$QUARE, 4 PENTAGON, Ke. 

Square farts in particular are likewise called 
REDOUBTS. . 

When the circumference | is camposed of lines 
farming alternately Salient and re-entering angles, 
it is named a 8TAR FORT ; ; and likewise receives 
the appellation of a, 8QUARE 8TAR FORT, (fig. 14.) 
A PENTAGONAL STAR FORT, (fig. 15.) Kc. ac- 
cording as it has four or five salient angles. 


| $ 196, 4 
"FURTHER CONSIPEBATION or FORTS. 


All circular forts, and others having only calient 
angles have no defence but in front: and if this de- 
fence is considered more minutely, it will be found 
| that there : are ere of the ground about the fort which 
7 2 | remain 


1 13 


remain en any defence. Fe or Sei, in the 
square fort (Pl. 6, fig. 1.) the soldiers behind a 6 
defend that part of the ground in front of the fort, 
; bounded by the parallel lines à e and bf, which 
are 250 yards in length. In like manner the ground 
between the lines, ö g and on, is defended from 
behind 6c: but the right angle 70g, and the 
entire space included by the lines, bf, bg, and the 
curve f g, remain totally undefended. Now as there 
must be at each of the four angles an undefended 
space equal to the former, it is evident that if an 
attack is made on all parts of the redoubt, the 
garrison cannot possibly fire in every — 8 Ahn | 
as to defend the whole country. © 

It may probably be suggested, that if half the 
troops behind ad were to fire in the direction a /, 
and the other half in the direction d &, the angles 
a and d would thereby obtain a defence. This is 
true, but then the right angle m, in front of the 
line a d, is deprived of its defence; so that in 
every square work, there must be 55 night angles 
undetended. - 1 


K 
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It will be found in like manner, that in a trian- 
gular fort, there ate three angles without any de- 
fence, each of them, containing 120%. —In a pen- 
tagonal fort there are fiye angles of 72* each—and 
an a hexagonal fort there are six angles of 60® each. 
And, in general, in every fort which has merely 
salient angles, there are as many undefended 

angles 


„ 
together are equal to 3607: bw ⁵˙ 
is found by dividing 360˙O by the number of sides. 


* 


For example a fort which has 10 sides — | 


10 undefended angles containing 36%each; 
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The number of undefended angles is gteater, ihe 
3 — of sides to the fort; but each 
of these angles is by the same reason accordingly 
decreased. Therefore the spaces which have no 


defence are better divided throughout the circum- 


ference of a fort of many sides, than one of few 
sides: and as the space included within a small angle 
will not admit so many men in front as that con- 
_ tained by a larger angle; it follows that the enemy 
cannot derive so much advantage from a number 
of small undefended angle as from a few which 


are large. Consequently the greater the number 


Nen 
Jon 


of sides, the more perfect/a fort must be esteemed 


with __ to its front defence. 
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| ADVANTAGES OF CIRCULAR: FORTs. 


F 


In n ee the length of, brenstwork 


taken up by a single soldier may be considered as 
a side of the furt; so that in fact it is a fort having 
as many sides as there are men in one rank behind 
1% the 
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the bremtork; and therefore it affords a n 
front defence than auy other. 

Again, ry eng "+51 went will be the 
numabex of danken in which the troops can be formed, 


eee 
t. 
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Notvithstanding these advantages attached to 
circular forts, it is very seldam that engineers 
adopt them. Probably this arises from the notion, 
though without foundation, that works of this 
kind occasion more trouble in the calculation, 
traeing, and construction, than those which are 
rectilinear. 4:64} $77 [bps 4 bar ene 
When e tn be Rear the 
view that they shall mutually flank one another, 
circular forts are undoubtedly, not - eligible; but 
when. a single work is. to be thrown up, I esteem 
one of this figure the best; and the difficulties 


c ach an the den are of. Ar 
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. ere 
circular forts, I cannot entirely agree with him. 

In the first place there is generally some particular intention in 
throwing up a work: for example, to command a road, a ravine, or 
some spot where an enemy's approach is expected. In such cases it 
= evident that a redoubt whirk oppoges a side, and thereby a line of 
fire, is co be preferred to a circular work where the fire is po «cat- 


„rn is no tuch beröcular ject; and 


N accessible on all sides. It is clear that 
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CALCULATION OF A erncvian FORT. | 


To find the damendions.of a Chou Hut to con- 
A" number of men and'fietdpiects. 
I. Multiply the number of guns by 10, and 
add the product to the nuniber of men 
| (474+): their 8am will be the length of the 
eircumference of the fort in feet. 


Ges e where stronger than 
that of a circular work, except at the angles: consequently the 
hole advantage proposed by the latter, must be to remedy the de- 
fects of those angles, Now if the enemy marches by files, he may 
advance towards the circular work with the same decurity as to- 
wards the angle of a redoubt: but it will even be found that if the. 
circular fort contains 460 men, à cblumm of 10 men in' front may 
approach within 8 or 10 yards of the ditch before it can 
five files behind the work; and. the whole column may then 
get into the ditch, and under cover. 

"The actual defence is therefore very little better chan chat of the 
angle of a redoubt, with this dizadvantage, chat the defect exists 
equally throughout the whole c ircumſerence. An enemy, in order 
to attack the weakest part of a redoubt, is obliged to direct his 
march immediately against the angle, and consequently obstacles 
may be applied to obstructi his approach. A gun may be placed at 
che angle, which would render the access extremely dangerous: 
this cannot be done in the circular fort, for the ground being equal - 
ly practicible on all E 
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From these conciderations, it appears to methet's circular Ty 
30. far from being preferable to all others, is very seldam. «0, good, 
and ought only to be made use of in particular situationa, as' 

ample, e eee is nearly round. 
TaaxsrAros. 
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For example, for 500 men and two guns, 
=" To the numer of yy = 500 | 


. 1 | 
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„ Tac Ant 440 er aua 
** heir sum = 520 is 15 * 


"#2 ben of feet in the cireumſerence. 
2. CE aaa he 
bas radius will 1 the K 8 pro- 
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MANNER. OF | TRACING £"CIRCULAR . 1 by 
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Me; 
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; r out a Gi far = x: nd en the 
ground (PI-6, fig. 2.) 

bine pe i the ce E 3 

. To this picket, fasten one end of a cord, the 


+4 


radius of the fort; and with the other end, 
4, describe a circle upon the ground, This 
| must be traced as in 9 73. | 
X 4 The lower thickness of the breastwork; +, 
* is then added to the length of the cord, 
and another circle is traced with the e length. 
eee 's 
4. The length of the cord is again increased by 


the breadth of the berme, h d, and a third 


Circle described with radius, cd. 
5. Tastly, 


on 


.*, , - length of which is equal to che computed 


; tw! ee 
6. Laatly, the upper width. of the ditch, de, 


being added to the cord, a circle is traced | 
with radius, c e, w ich determines the place 

ddr the dien x 
When, the circular fort. 6 thus traced. upon the 
| ground, its actual congtruction can n 
vo further difficulty. Dre $420 4 
11 h g 071 0 it 34% el . 5 
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From what E * 10 concerning 
the various kinds of . it is indisputable that 
the defence of square forts or redoubts is in every 
respect very defective : they are notwithstanding 
mare in use than any others. Many attempts 
have indeed been made to remedy these defects as 
much as possible, and to make such dispositions 
that the garrison may be enabled to defend the 
whole of the neighbouring ground conveniently, 
and without being obliged to fire in an oblique di- 
rection. The Chevalier Clairac in particular, has 
proposed for this purpose, that the breast work, in 
stead of being carried on in a right line, should be 
cut in the manner shewn by Pl. 6, fig. 3.; and it 
is conceiyed that the soldiers placed in these cuts, 
which the inventor calls cxEMAILLES, can fire 
with equal facility either in the direction a d. a e, 
or af.. 

When time and other circumstances admit of 
the construction of such cremailles, the advantage 
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CALCULATION or THE $SIZE/-OF. A/REDOUBT. 


0 Md" the length of the tides of i tedgubt to 
contain a given number of men and field pieces, it 
———ů LETT Iv" 
the number of feet which the troops require, and 
likewige the number necessary for the guns. These 
two numbers added together give the length of the 
four sides in feet, which divided by four, will be 
the length of each side. J 

- For example, to construct a redoubt for 500 men 
and two guns: "the length of the four sides is 520 
feet (F.195.), consequently 520 > 4 190 is the 
number of feet for each side. . WOT ORs, tl 
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+ CALCULATION. or THK, INTERIOR, SPACE. 


wad garrison of a tedoubt is r to 
defend it, but like wise to dwell within it; as soon 
as the sides are found, it is also necessary to com- 
pute its area, which will determine whether there 
is sufficient space within the redoubt to afford pro- 
per lodging for the soldiers. A person who under- 
stands geometry can have no Uifficulty in finding 
this area: but to know whether it is zufficiently 
large, it must be observed that” every soldier re. 
quires at least a space of 18 square' feet, and gu 

vith its appurtenances 216 Square feet.” © 234 
WS | Nov, 


\ 


„ | 
* Nou, supposing the length of each side,of a re- 
doubt containing 500 men and two, guns, to be 
ann its area will be Wann 
OSLE T8 ON WV Non O cat ele ant 
But 500 men take up 300 x, 18 9000 schere feet, 
And two guns require, 2 * 21% 482 aquare feet, 
Therefore the men and guns 21 dtiare 
-occupy-only to r r 2 — 
and consequentiy the area of 8 8 is.) 
is sufficiently large; dani Ai m gry "I 
197. ni oabsr nt. bonitnur yoo . ent en 02577 
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lag computation be made. for a redoubt 
to contain. 50 men and, one gun, it will be found 
that its area is 225 square feet; which, is wa 


sufficient for 12 men. ; 
Again, the area of a redoubt; for 100 mane ang 
two guns is 900 square feet; which will not con- 
tain more than 50 men. 
The area of atedoubt for 200 men and four guns 
is 3, 600 square feet, therefore this is merely suffi- 
1 wy 4 Hence it follows, ; 
1. That when troops are to be formed two deep, 
Yr +. and. the length of the sides of the work 
zs determined according to the preceding 
rules, the interior space will never be large 
poor \. enough to lodge, the wen, unless the garri- 
hag u 0) of at least 200: but where 
85 eee ee that number, it is al- 


ways 
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2 ways vufficlently ea 
2d: 01 dation of the 
e to be danstructed 
for less than 200 men, who are also to be 
woe within it, "the work must be 80 
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FP MN d that the interior space may be suf. 
2 +. ficient for the garrison to be lodged therein, 

even though the extent of the breustwork 

bShqculd become 80 great that it ean only be 
a £ manned by a single ran. 


These maxims are not confined to redoubts, for 
if the game oalculation be made with regard to any 
other forts, either of more sides, or circular; it 
vill erh be Wau thit hen the men une to be 
formed two deep; the interior space is not suffici- 
ently large unless the nundbet of then Composing 
e ä 
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SAFNFS 0 x TRACING A ,REDOVÞT, VPON, {bags 
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1 is very” casy to trace'a redoubt/ upon the 
ground, mh 900% 074, 3 . 


As 800n as the situation of one side of the re- 
doubt is determined; à Cord, a ö, (Pl. 6, fig. 4.) of 
the same length as it is intended the side shall be, 
is stretched in a sttaight line, and the ground 
thereby marked out. The perpendiculars, a c and 
bg, are then erected, and made each equal to the 
ade of the redoubt: chis — the side, 
ed. 


cd, If these perpendiculars are erected merely by 
the eye, it is proper Weunemime whether che dis- 


tance from c to d is equal to the side of the re- 


doubt. Should there be a material difference the 
| di be revised, and the error cor- 
rected: after which the lines, ac, — are 
traced;;. bob eager: ama nyo Ben -f7T 
A redoubt may e bo gate enn pon the 
R Nen 

As the proportion which the side, 258 (b 6, 
bg. 5:) of à square bears to its diagonal; bd, is 
nearly as five to seven; the length of the diagonal 
ol a redoubt may be found from the given length 
of its mide. 995 En 2 12 7363 Ri 37 3 HIT V3 13 


For example, if tho/length of the ide is'80 feet, 


5; 77 805 bor rode 3 feet for the lengih of the | 
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their distance asunder may be equal to. the diago- 
nal. Jo these stakes are fastened the two ends of 


a cord, the length of which is double that of a side 


of the redoubt. The middle of the cord is then 
taken hold of, keeping both sides of it equally 
stretched out, Which determines the point, a; and 
in like manner the point con the other side is 
found. Lastly, the ground i 18 cut-out qa the 
„ TR AR: l : 


| *, 
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vd vm bote 916 n ihο,ν ] ons Ho „ 
* ede es: 9 00. 1 40¹ 97 1 S8 51 
. the prick,” ©" 
2 Wem inet . eh 
The interior line being thus determined, it is 
now to be surrounded by a breastwork and ditch. 
This is executed in the same manner and upon the 
name principles a I have shewn in tlie foregoing 
chapter, relative to a breastwwork in general, thrown 
up in a straight line Ihe only new circumstance 
which occurs to be noticed and examined _ 
the computation of the ditch. - | £03 240-65 vo] | 
As the ditch of a-redoubt (Pl. 6.89. 6 ) and of 
every regular fort is carried around the outside of 
the work, and is necessarily' lotiger than the breast- 
Vork, it is evident that if no more earth, is to be 
taken from the ditch than is requisite for the for- 
mation of the breast work, the profile of the diteh 
Uindf be ecual to that of che breavtwork:” On 
the contrary, in this case the solid content” of the 
entire breastwork” of one side of the tedbubt! or 
tort, must be calculated, "which — 
the mean lepgth of the ditch LEE in its front, 
gives th area of the profile of the ditch, on 
which a competent breadth; and depth may be 
found as before in 6 42, In order to obtain *. 
solid content of the breast work of one side, its pro- 
file must be multiplied by its mean length © 1 
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Aa Nr 9133. In 
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S 
| bk G 6, fg 6.) dhe angles, b and & am each 
45%) kd is equal to bk; and for the same reason 
ci Sai: consequently the length c d, of the out · 
webe eee eee twico 
ts breadth to the interior length, a . 

Fot example, if 04 06 dect, and ö br l feat; 
| then ee l 2 = 194 feet. And the 
mean length of the breast ve ork is Is Tor owtn 8 
110 feet. 
In the same l the length of 
the counterscarp of the ditch, g h, by adding twice 
its breadth to the length of the scarp, , But 
the length of the scarp is equal to the outer length 
of the breastwork added to twice the | breadth of 
of the berme is two feet, and that of the ditch 12 
feet; then will the length of the scarp be 124 + 4 


= 128 feet; and the length of the counterscarp, 
gh = 128 + 24 = 152 feet: 1 the 


e 
mean jength ol the ditch is 2 z 
| wats ag, e GAP u. 7 of mon < 
feet..... 1$1* 2-454 $2447! 90. Sonnet 


v4 . ofthe dich ill cen: 
y appear from the foregoing rules, and is easily 
found by, geometrical priggiples. | a} bros 5021 
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Stow 


ben ug paint pal lbs of the agli traced. 
upon the ground (F 181.) and the rest of) the dis 
mensionsnare computed: and settled; the several 


lines must acrordingiy he marhell out on each side 


of the redoubt, in the manner explained in 0 74. 


It is customary to round off the counters carp of 
the ditch at the angles, with a curve pr, (Pl. 6, 
fig: G). This curve is describetl by means of a 
picket fixed at e, to which is tied a cord, the 
length of which is equal to the breadth ef the 


ditch. _ Jovi ©1 1 


As there must be an ä into the redoubt 
its situation must like wise be determined. If guns 
leust 12 feet broad, and should at all times be 
placed-on that side of the redoubt the most secure 


from an enemy's attack. 31634934 ag ng MISS 


*1 3270 dat a 1ndj bas. ys; 1wt a cunt tl 10 
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The sctuäl construction of che redoubt, ich 
rr 


performed according to the rules 80 fully explained 


in the foregoing chapter. It is only necessary here 
to shew the manner in which the cremailles are 
traced, and the best method of constructing them. 


en 


* 1 


Abb fig. 7.) represent tlie intovive ide 
of the: breaztwork of a-redoubt. Make ac, ef, xe 
equal to 12 feet. Each of these small lines, a c, cf; 
ei then becomes the diagonal of a redoubt, upon 
which the half redoubts ade, oe &e. are de- 
seribed: in the manner sheww in & 191 
Now as the diagonaltof a redbubt is to its side, 
as seven to flve, each side of these half redoubts 
fore if the ends of a cord; 17 feet long, be fastened 
at a and e, and the middle of it stretehed out, the 
point d will be found. And if the same operation 
. een tho eres 
mailles will be determined. a H 
With respect to the — of ——— 
of these © cremailles, they —— altered at 
sure. mung deln ni vintororgtHa aft *. 
Men the breastwork is to — oy 
cording to the ſigure of the oremailles, they may 
be formed with a revetement either — 4 


N with — 
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ENTRANCE "OF THE . 


* 


There are various — lrg athens to be obicrved 
vitk respect to the entrance of the reduubt. 
In the fret place, —— 
in the rear, by à' breast work; A (Pl. 6 fg. G.) 
called A ruAvV RSE: othervise the enemy might 
ar Hireotly upon the garrtsen through his open 
a | * | ing; 


1 4498 
ing; and for the same reason the length of the tra- 
verde must be something greater than the breadth 

af the entrance. In order that every thing which 
is to come into the redoubt may pass freely by the 
traverse, its distance from the entrance should be 
at least equal to the breadth of the entrance. The 
earth for the formation of the traverse is taken 
a small ditch made immediately in front of the 
traverse: and as there is no reason to apprehend a 
powerful attack upon the traverse, its profile need 


a be but very weak: at the utmost about eight feet 


thick. The manner of marking out the traverse, 
———ů — 5 
iSound toi als ot ot eo ttÞ / 
el It in-ourtomary to fix one. or two ina 00a 
vaux- de · frise immediately in the entrance; and 
vantageously in front of it. Precautions must in 
this case be taken that a free passage for the garri- 
Son to march out is preserved, and that our on 
5 „ eee eee eee 


» £7 ” 0" 


— 


9 197. 
en õο nes THE nEDOVBr. 


2 N every ort, 1555 goneequently.. in a . 
the guns must always be placed where their effect 
against an enemy may be the greatest. Therefore, 
for sample, if the enemy can approach our redoubt 

5 rn een 
1 8¹ g 


. 48 


as to enfilade these roads. In this case they ought 
to fire through embrasures, by which means they 
are better secured from the enemyꝰs artillery. But 
when the enemy can attack us on all sides, jt is 
most adviseable to place the guns en-barbette, at 
all the angles of the redoubt, If the clevationy 
made for this purpose are $ufficiently long and 
broad, the guns may be laid so as to fire upon the 
e e en. 


1 . 
* 
: wth. 
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BLOCK-HOUSL IN THE REDOUBT. 


| When-the-redoubt' is very large, Weben 
long abode within it, and there is a sufficiency of 
time and materials, a building of timber may be 
erected in the middle of the work. This is called 
a BLOCK*HOUSE, and serves to shelter the garrison, 
and especially the guard, from bad weather. To 
prevent the enemy's seeing and firing upon the 
blockhouse; it is sunk two or three feet below the 
horizontal ground; and in order that the shells 
from his howitzers may not so easily break through 
it, it is covered with beams, upon which earth and 
cods are heaped for a thickness of vom feet. 


Mn Te may he proper here to oberes, that in regulating the length 
of a work, when a gun is to be placed en · barbette at an angle of it, 
the usual allowance of 10 or 12 feet is not sufficient j; but twice the 
length of the elevation formed for this purpose, or from 36 to 40 feet 
must dane, Raubes, . N 
era NSLATOR, | 
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ar REDOUBTS, on rens. 


24 When a 12 +: e oats go yarns ont nv vs 


£9. 3 post is covered in the * 
Flag, 2 F a, wren, Ae, 49d... conzequently 
e e ed nee mar 
that quarter, it is usual 10 construct any half 
| redoubts instead of oubts, Such;a work, abs, 
(Pl. 6, fig. 8.) is termed A FLECHE, or ARROW, 
and the two lines, 4 b. be, which form the salient 
angle, are called THE FACES. 
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10 The following circumstance are to be er 
ebnoernimng flerhe s tb on 
bats — fire uf dock to waged 
t certain garrison is easily calculated. The 
0 - mamber of guns and men determines the 
length of the two faces in feet, and conse- 
mmnently half this ee eee 
el . ee i bas : hb [1 
For example, the — fs ficehe to 
* * iy oontain 120 men, and two guns, will be 140 
feet in length, ( 70.) and therefore 0 
face will be 70 feet. JF; 
a * The angle made by the faces een 
not be a right angle, nevertheless it should 
N not be cher much less or much 'gredter, 
e en de account Jews chen 60, as de 
WM interior space towards the angle of the fleche 
xn 1} "a would 


* 


iT 8 1 


would thereby be a great deal too narrow. 


When the situation of the faces with respect 


to one another i is determined, it is easy to 

trace the entire fleche upon the ground, 
* The opening, ac, behind such 8 7 is called 
its 6oR6E. If there is reason to fear an 
' * © enemy's taking us by surprise through the 
300 Sorge, it may be completely c . by a 

ro of palisades, © 

4. Two flanks, ad and ee, (fig. 9.) are fre- 
© quently made at right angles to the two 
2 idles of the fleche, in order to defend the 
faces @b and bc. Guns may be placed 


upon these flanks ; but as they are exposed 


5 to the enemy's fire, they ought to be co- 
© yered by two breastworks, df and eg. 

5. The actual construction of a fleche must be 
ANY known from the former rules. 


: 


5 141. 
.OTHEE FOD R-SIDED FORTS. 


Ii is by no means nbcessary that the form of a 
four-sided fort should be a perfect square, but 
may be any other quadrilateral figure: and fre- 
quently the situation of a post requires an irregular 
figure; in which case it would be erroneous to 
construct a square work. 

All other kinds of four-sided forts however are 
calculated and erected entirely according to the 
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N ce PENTAGONAL Fours. 11 
* of five and six sides are likewise computed 
and constructed upon the same principles, and in 
the same manner as redoubts. However, as the 
method of markin: g them out upon the ground 
varies a little from that respecting redoubts, I will 
here explain the best mode of tracing such works. 

When the length of one side of a regular pen- 
tagonal fort is determined according to the princi- 

les which have, been already so often given, the 
8 jength of the diagonal corresponding to that side 

may be calculated by trigonometry. 

Or, as the side, ab, (Pl. 8, fig. i.) of a regular 
pentagon is to its diagonal a c, nearly as five to 
eight; the len gth of the diagonal may be wore 
speedily found from this proportion. 

For example, to construct a five-sided fort for 
500 men, and four field- pieces. The entire circum- 
ference is 540 feet, and therefore the length of each 
Side will be 108 feet. Hence 8. 8 22 108': a * = 
172 feet nearly, for the length of wy en 
Therefore. 

'N r af the ne 
length as the side of the fort. 

2. Take a cord equal in Wen es dire the 

diagonal, ac. Fasten the ends of the cord 

at à and b, and lay hold of the middle, 

57 keeping it equally stretched out on both 

aides; this will determine the point c 


OR 


7 1 


3. In like manner, by fixing a cord twice as 


long as the side ab to a and c, the point e 

will be found; and the point d may also be 
Pa obtained, by a gimilar process. 

4. The earth being then eut out along the lines 

1. bd, de, ce, ea, the e line of the 

ie sided fort N traced Ob the 
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. a fort or six "sides 1 is ; to be marked IM 


upon the ground: having first calculated the length 


of the side according to the strength of the garri- 
SON, 
1. nent 8, fig. 2.) equal to the 
side. 


X om this line, ab, "by move ont equa) 


to twice the length of the side, describe an 


_ equilateral triangle,. abc, in, ; the manner 
shewn before. | 
8. With the same cord, apon the line 7 c, con- 


55 struct the triangle bc d, and proceed i in the 


0 same manner for the triangles aeg, ede, 
ph and cef. e 
4. Lastiy, trace the lines bd, de, ef, . and 


g a, and they will form the circumference 


of the ee 
n Hamed ei fol, wont 1 
Vie 5 
tegie sorg on 30 3541 aut eee #203 
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Tube forts which have been bittirts explained 
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nabe not any flank defence. In order that this 
advantage may like wise be procured, every side 


mit Be equally broken, so as to make a re- entering 
angle: or in other words, star forts. TAS con- 


structed. For this purpose, | 
1. Divide the 8ide'ab into Wehl yards in 
che point c. (BI. 8 figs 87-44 and 6.) * 

2 At c draw the perpendicular cd, and i 
square make it equal to ons Sith the he 

side ab; in the pentagon equal e 1 
Audi in the hexagon equal one-sixth. of the 
side. oY 

4 Tastiy, draw che nes 4 and 5 "which 
will be the faces of the star fort, forming = 


re-entering angle. Bes 


11 024.13 4 


The flak Gefen of these flees is ted but 


very small, (N14. Nad eb be beter iF the per- 


pendicular cd was longer,; but the salient angles 4 
and h would then be decreased: and £ 48 these angles 
ought never to be less than 60˙5 it will be evident, 


from the principles es of geometry and trigonometry, 


2 = ant © d.cangot be greater than is 
T3 N 2421 -— 60M $613 4730 1 47 1 71 Frye FN N 
9 Lad. ad 10 


The whole flank defence which 1 is obtained in 
this manner, is in fact of no aha” * 


K4Tz .+41 8 | 5 


3 

and it is nearly indifferent whether a star fort of 
this nature is constructed, or a fort with salient 
angles only, and the defects attached thereto. 
However the Akik* Abfefice of tut Forts may be 


7 GN 4 fleche at eyery re-entering 


gle... Fgr this purpose, diy ide g and 5 d (PL. 8. 
is 6. (each into three equal parts. Set off. one- 
third from d to e and i, and upon ef describe 

fleche g/. The breastwork is then construct 

according ic. the directiom of, the lines e, cg, gf, 
and. ann one another a good 

a: fan ee, 5116 Ar 9 N 25 bon A 
"fe 9 arbeit ot o act sd: 

n aunp- H HUIAC 146. fu D hi,e1ͤ 2 
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14] To gonglude—the, following con- 
cerning all star forts ering: r by 
I. As, the circumference. of the fort is consi- 
3400 0 dern increaged on account of the salient 

and re-entering angles, especially in that 


Find.last explained (fig. 6. ); this circeum- 


ddeance must not be neglected in the caleu- 
lation. 


8. eee a fort ahould be formed 
in a rerentering angle on the side most 


Secure, or in one of the fleches; and must 
r | 


el en 9 a redoubt. HAT Ar 40 4492 tT 
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Javilkkz ftw 310t s 10 1 yu Heng ti 91u38n eic! 
ene eee eee ee bas yin. eolyos 
5 Wenk. 3 WITHBASTION&. (2 nova3woll 
aha ah apc bjay 
ige band ort“ „ 1 er 
. f 
f bb 3 eh 120 5 Þ amor! vid 
or 7.) ro tin 
\3 Is n PRs * Ah 
6002 © pelſchetuar * #24 5 = hn hes 
_ + + termined. as in $144, and thrbügft Bh dis 
the lines a d, ö d, of an indefinite length. 
2. Divide ad and d Yoth into three equal parts, 
aud get off one-thinch from d to e and,. 
2 From e draw eg ndicular to bd 
. 
| to aff produced 4 Ent . 167? Bil 1” 
1 Leih drew the Bis PR alt rf bern. 
s nen contracted i rhe“ Uikortioh of the 
0110 ines ue, eg. 1. d Cl 
he ebe gene Vat the kMigle Of che fort, are 
ted Aer Ks be Heben „ "a 
Rr tyo.. bastions, is named THE C NIA 
tion consists 6f two Fxcks, ab d / K 3 
. The 5 le, exe, is called The PLANE ED 
Nerz or Thr BAATTb &; che angle 4, THE 
4 
KK Fr HE AIDEN: tn e angle egh, 
THE ANGLE OF THE FLANK. fine ab is 


Fabse THE EXTERIOR SIDE OF THE POLYGON ; 


E 
the lines a l, bg, THE LINES OF DEFENCE; the 
line Kg, THE DEMI-GORGE. OP THE BASTION ; 
and the line æ a, THE GATHPALY 
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Properly borrowed 
from permanent fortresses ; but I have taken notice 
of it here, as being sometimes made use of in the 
Kad To Baiser and avad. doidw Aden An T 

It is evident by inspeeting;this figure, that the 
defence is much mote perfect; than that of all the 

others which have been explained. - There is not a 


fort, which has not a flank defence, as well as ity 
own front defence; and the flanks, eg and fh, 
which principally defend the weakest parts, or the 


faces, and qe,, are, 90 disposed that the, enemy 


cannot well discern them, and still less fire upon 


them with any! impression, beſobe he fers their 


fects in à mot powerful manner. ne 191 1149 


erh tr od ques e oY 507 ot Sgt! 


Hue ani fight uns ation hiuow gworli 5940 


Dr mtu 3175 lod ont ho 

Vi97's BY hid apt Yeu -i n ei mind 
f are Tron th 

e K vg iti 101 N Manu % 4 


TREES 15 FI7 | ' W777: 1 


Ho ine em 008 3rods fo natal 4A -. 
aii boss Ot ego ft ono 
92383. > av DOE: 10 OL nino en awbi36y wy 


eee eee 416 - QHAPTER | 


ND .» 


single point throughout the cireumference of the 
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CHAPTER vv. uu 


09 THE APPLICATION. AND Nel or THE WORKS DESCRIBED 
IN THE FOREGOING CHAPTER, 7 
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bend vi hats Bulb tat ern 
of _ y „ ”- * bs b 5 1 1 * ; * 
Sion 43463 $78; tot 4 rao 50 tt 127 


3 149% asd EN 57 771 71 To 


14 


* 


501 {i 30 Te id st 


Taz dc hats bien wetted of i ldd 
foregoing "chapter, are made use of to fortify a 
camp. a village, a hill, a bridge, a single house, a 
small town, the banks of a river, a sta- coast, or 
_ the like. It is therefore necessary to explain the 
method of applying them to all!wach:cases; 
bag z ant z bas 2nufteb. oft eric 
9100 10 1 4 Jegzlign 9130. WI Ubq" ring Hi 
Muh or routine 1 eur. 


noqu i n Hit hot e rei % Jonn 
It may be Baid that a camp is fortified; if i i 
entirely surrounded hy a breast work, erected: oon · 
formable to the figure of the camp: but in that 
case, there would not be any flank defence through- 
out the whole circumference ; and consequently to 
obtain Ty eee avcry 
different manner. 
The mot simple «cheme for this purpoxe as 
follows, 
I, At distances of about 200 pn om ane 
another, fleches are erected, sufficiently ca- 
pacious to contain 250 or 300 men: these 


8 IT9 Arbe are termed ,KEDANS, 


Vimo its 


2. Between 


a” 

2. Between every two zuch works, a breastwork 
is thrown up in a straight line; or in other 
words, the redans are connected by a cur- 


| _ 1 * nn 
f 3. "The entrances oft the camp are made in these 


910 


- , curtains; and are covered either by a tra 


verse in of rear, Of a. fleche in front. 
15 7 8 the n should be at lat 
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L TRIESTE FR 
going method of fortify ing a camp, if we only 
R ˙ cpeapmapings ®pfl hc 
manner in which the; camp-guards are disposed. 
It is customary to place the several guards oppo- 
site the centres of their respective battalions; ; and 
each of these guards coyers itself by a fleche ; 
that, if the front of a battalion takes up about 200 
yards, this, will Jikeyise, be the distance of, the 


40 


redans from one another; which are afterwards . | 


Joined, together by a breast work. Dan e r +0 
By means of these redans, the whole intrench- 


ment receives a flank defence; and, a cross fire by 


obtained. i in front of the curtains. Mo preoyer, 
 redan, may be defended. by those adjacent to it, 
therefore they should never be much further asunder 
than 200 yards. (C 118.) If the distance 1 
two guards: exceed that length considerably, one 
or twoxedans W between them. 
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HMreeable to the principles of M. Vaubar 


io regulated the 5 of n men i the »* Bi 


a redan, at 2350 Pr 300; therefore * they are 
drawn, up two deep deep be length of the two faces of 
the work will be — 230 to 8 00 ney t, or of each 
face from 125 to 150 feet. An We bin e 
serve when cannon are ta be placed in the redan, 

reasing the number of at the 8 
WI. al F 1 vi . E£182q0%s 


F but it | customary' to adhere nearly to a 
ight angle: for although the flank defence of the 
trains aud neighbouring redins' is better - more 
ate the angle is, nevertheless, to preserv 
interior“ Pace, and in order that two pieces "be can- 
non may Lon placdd Conveitzently in tlie angle, it 
een mucti less than 90 degrees. 
sine of the gorge is determined by the length 
of the faces, and the measure of the angle included 
by them: cc this is about a "Tight > ay 
portion « 
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A träte mee kene benden ii bun 
(Pl. 926907) Iwia night line net off 200 yards 
from A to B, front to, Nd. und from these 
points make the demi-gorges 4a, Ab, Be, Bd, 
Ke. each equal to abauti W yards: lastiy, —— 
n e eee ed VNN we 
=. 


describe arcs intersecting in g. 
bn Hows, (hd, of frieprezent> three redins, 
und h H theicustuins between them: 
et hoe ai oil gi u = wy no a d 
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e e Here” Louder the Hider do Hre directly 
bees him, the roops lace behind s þ defend 
the. SPACE 41M. . e A Tectaiigle, the length 
13 Ky e the rang & 0 "mysRer shot bt, "ind breadth 
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* 1 like "rn equal space enn is a 
Fs from x the face ch, and the space bepo froth 
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e curtain 95 Consequently the strongest fire 
ein this intrenclünent is in front of the centre of 
' the curtain, and about 100 yards distant from it. 
There remains howeverra great extent of ground 
immecliately in front of the angle of the redan, 
1 any defence; and a considerable triangle 

8 | before 


$2 


1 
U J 

before the curtain which has no flank defence. 
The ground in front of the gngle of the redan, may 
indeed [ defended by means of the artil- 
lery NY but I have . is, 
that in general the chief dependance must 

the defence obtained from musketry- The above 
design for an intrent hinent cis. therefore (very de- 
Feetive;r and affords but acslight defence. k mon? 
og 8&k,a k vom ino) v1 9Aonr- nog 
ent yltesl « EDIBY, $ 156": 01 nps, db 5 
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This intrenchment may be much improved by 
only breaking the curtain 3 that is, instead of its 
being carried on in a straight line, it should form 
a salient angle. For this erer join the points 
a and b, (Pl. 9, fig, 2.) by arigh right line, and divide 
this line into two equal parts in the poinit & lastly, 
the line cd, ce, hi will q 
of th broken wu 1 FT 1 
By this scheme the angle of the redan receives a 
yery good, cross fire from the. curtains ; and it is 
evident from inspection, that the defence is altoge- 
ther much more perfect than in the foregoing pro- 
ject. The redans may like wise without any e dis- 
advantage be placed further asunder, and yet the 
fire from the curtain will eross sufflelently ü oy front 
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it will appear that the entire circumference is com- 
posed of salient and re- entering angles alternately. 
These angles are of different dimensions; but it is 
easy to make them all equal, as well as the lines 
which form them; by which means the construc- 
tion of such an intrenchment, and the method of 
e eee eee eee 
easier. , T TX j 
On-the right line; «x; (PL 9, fig: 3.) et off 100 
yards from à to b, from 5 to c, &c. and at the 
points ö, d, &c. ereet the perpendiculars bh, dk, 
&a. each equal to 80 or 100 yards: draw the lines 
ah, hc, ck, kg, &c. which will determine * | 
breastwork of the intrenchment. | | 
The dimensions here given are bead to 
the principles of fortification hitherto established; 
eee ee HEAR 
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be further improved, r 
tions'at proper distances, instead of redans. 

The plan W an | intrenchment is traced ta 
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Upon the line a b, (PL 9, ſig. 4.) set off 800 yards 
from a to c, from c tob, &c. Divide ac, ch, into 
two equal parts in the points d and e, and draw the 
perpendiculara, d /, eg, each equal to 60 yards; 
Draw the lines af, , eg. hg. & c. and produce 
them indeſinitely beyond the points f and g on 
these lines take a h, di, ok, 5, each equal to 70 
yards, fur the faces of the bastions. From j draw hm 


peppendioular to cf produced, and from i draw in 
perpendicular to a/ produced; then will i m, i n, 
be the flanks : in like manner draw x and 1%. 
Lastly, draw mn and op for the curtains, which 
3 an breastw ox. 
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_ pts project lee un td alan 
tions, (PL. 10, fig. I.) the breastwork undoubtedly 
receives a tolerably good defence N ee 
nevertheless it has some deftcts. 

E The ground in Front of the Rees of the "a 
tions, is by no means so well defended as that 
immediately , before the curtain; and an enemy 
designing to attack a bastion, may approach very 
near it before he comes under our fire: for as the 
face of the bastion is defended only from the flak, 
which does not ex bed about fifty yards in length, 
is plain that the enemy may 2 
yards of the I without the danger 
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of los 


L F 
ann, Thess baxtions- has emden not un. 
ficient defence)! . nn tes aff 22 1 


2. Again, — — got into che 
to the fire of the flak Lapory 7h 
and curtain, the ground opposite the shoulder of 
the bastion prevents the png = og mages, W 
_— — in front of the _ 
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„The defects alledged above respecting the in 
trenchment with bastions, may be remedied in tho 
following manner. a 
. The fra foult max. be zawaved by breaking © 
the curtain, 50 as to form a salient angle, m f n 8 
(Pl, 10, fig. L.) instead of a straight line, ma; I 
which means the bastions gain the advantage. of 1 
much better defence, as the figure shews. The 
ground in front of the curtain, indeed, is not 80 
well defended; nevertheless the fire i is better divided 
throughout the whole circumferenceof the intrench- 
ment; and the cross fire before the curtain still 


| » Although not clearly enprested, it is evident that the author 
alludes to the ground immediately in 116% 
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Natron. 
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direct Ins attack against that part. iin wi 


2. Int order to obtain a defence for the diteh in 


| front ß the face; it is: only necessary to cut away 


the ground opposite the shoulder and give it such 
Tslope that the bottom of the :ditoh may be seen 
om me Hank This is sbeum in: the plan 
. 10, ng 3). er9tblue sd 41 avi rare 91 0 
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607 ds le v x Cl 17 "fig. 1. Y dt oft 120 
From u to 5, from 5 to c, &c. and at the 


equal to about 30 yards. Draw the lines, 


about 10 yards. Lan draw df, en ke. age 
_ the breastwork is completed: 283685 att” 
This Js bella an intemed intrenchment. Its 
deſenbe, ies nin aging is very good, | 
nd” ieh "of > 
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| When' a i'r is to be tiſtronchied wu bod 


whatever, we should endeavour, as much as time, 
0 3 8 the 


4. is. 2 


the nature of the ground, and other circumstances 


permit, to employ all possible means of impeding 
the enemy in his attempts to climb the breast - 


work. We have already examined and explained 
in the second chapter, the manner of executing 


the various obstacles for this purpose, except the 
advanced ditch; which therefore remains to — 
. — 68) that though there — 
i 44 ˙ 1Ä 
tal according to the usual construction; as it has 

10 defence. I will now therefore explain the 
method by which this defect may be.xemedied. 
In order to procure a good defence for an ad- 
vanced ditch, the same measures must be pursued 
respecting the re- entering angles, a and & (PL 10, 
fg. 3.) as ere adopted with regard to the ditch 
before the face of the bastion ( 159.); that is, 
the earth must be cut away so as to form a very 
great slope. The advanced ditch, is thus open to 
the flank, and its whole length enfiladed from it. 
It is true this slope affords the enemy an easy 
ascent from the ditch; however, from the manner 
in which the fire may be directed against it, and 
especially if it can be enfiladed by a gun, this 
convenient passage will be rendered extremely 
dangerous; and en not "oy of any advan- 
— 5 
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ln FNTRANCES OF THE INTRENCRMENT. | 


I havP bot us yet taken into convideration the 
passagev into che intrenchment; and shaft now 
therefofE mike the"Fotlowitry"Femarks"cotiverning 
them. 14. 4190) bediene 
VH. Phe Ane Hick Wage pee here 
-{4 05 chere is the best crosb-· fire: för this purpose 
d an intzende nnen wih teduns Ur bastfens, 
"1! ebe iu ac dente inttenchmentz they are 
4 formed in the zaktent angle. Ted e 
e mer wer fare am. are ene. 
I 1 i, 
„e Week fo} one besen they 
wut neter —— 
wandte be detect in marching” out, 
Their breadth Gould be at least 16 feet. 
. Tor the renn Firen above, it id Hkewise 
Peper t mates veverat inte the 
© Inltfeticheiſoht; that the troops muy be en- 
 abted*to march oüt bore ing tie 
vas columns, and thereby more speedily form 
fats oder of battle, to attack the 'ementy; 
©" There would not be tod miny if they were 
© placed at 550; or 400 yards avunder! ' 
4. The entrances are secured and covered in 
the same manner as was sheun ( 166.) 
_ * that of a redoubt. 
5 163, sracz 
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| " TRENCUMENT. MAY tel airing; 
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* 40 e000 must ve left An 0 — 
and the intrenchment;- that the troops may be able 


to make the necessary movements for the defence 


of the breast work, without being obst rueted by 


the tents. Two hundred yards are generally al- 


of the quarter- guards from the camp; and is like- 


wise sufficient for the manoeuvres of the troops 
yithout being incommoded. This rule however is 


not universal, as cases sometimes occur "where it is 
necessary to increase the distance between the 
camp and the intrenchment; b i 
eee ne 05 
on tit Aste! it aden vl air 


nit inn wy 264; 01 Br meg; its 
wh ebolrd6rees or THE iSriz&CmzNr. 1 
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e tao into a eee 
extensive discussion, concerning the actual con- 
struetion of the intrenchment of an entire camp. 
When the extent af its circumference has been 


measured, and the mode in hich it is to be forti- 


fied determined, it is easy from the principles laid 
domm in the third chapter, concerning the con- 
ds truction of a breastwork in general, to ascertain 
rn of 9 time 


28%} J 4* taken 


| 
| 


t 4 1 


taken up in preparing them; ad tikeviee the tumbir 
of workmen, and the time in which they can com- 


plete the work. The method of performing each 
particular kind of work is also known from the 


| preceding instructions. 
As it is difficult to procure OO TAP OR 
of workmen,” to complete such an extensive in - 
trenchment in the most speedy manner, it gene- 
rally proceeds slowly. Experience teaches us that 
it requires at least 1 the entire 
re eee i 644 wh heel 
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| to complete a good intrenchment in a very short 
time. The manner of forming the breastwork s0 
amply explained in the third- chapter, always re- 
quires a, considerable time; even when, as many 
workmen are procured, as can be employed at 
8 once. It would therefore be of great service to 
discover some method of erecting the breastwork, 
in a more speedy manner than that usually prac- 
tised. M. Bonneville, in his remarks upon Count 
Saxe's military art, 1 Ace 
sal for that purpose. V4 ini b 
The whole work is Gee ee nag 
filled with earth. These bags to be made of coarse 
cloth; and oufticiently- large to contain about a 
1 132 cubic 


"4 


. = 
. ” — Aces 
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cubic foot f earth whim tad up. The diameter 
will then'be afoot, and length one foot and an half; 
and n injured . they 
should be dipped i in tar. 71 16 

_ To6'erect à work by means of thee begs; it must 
first be muxlced out upon the ground as usual. A 
sufficient number of bags are then filled with 
earth, and securely tied. They are afterwards ar- 
ranged close together, and upon one e 
WI to, the W of the work. 4 
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ADVANTAGES or THE FOREGOING SCHEME. 


his method of erecting a work has the follow- 


r 
ing advantages 97 I IN 


N 1 A greater number of workmen may be em- 


{2 „ than by the usual mode: for as it 
is indifferent from whence the earth is 
10 a taken to fill the bags; the men may dis- 

| +! perse over the ground; by which means 
the work will be much oooner bed than 
by the common method. | 

2. The time and labour ker” up in cutting 
sods, binding fascines, and the whole for- 
bc 5 mation of the interior slope of the breast- 
work, and cheeks of the embrasures, is 
| | 8aved:. for if these bags are properly dis- 

posed, the work will be sufficiently solid. 
8. A man may very conveniently fill 30 bags 
15 in an hour: therefore if the solid content of 
v the 


þ 


hd 


| * «1 easilyfil the 27,280 bags in the haur. And | 


Z 


„übe breast york js about, 97,280 cubic. feet, 
and 10% men are empleyrd, they = 


if another hour is allowed for placing; and 
n 1, arranging} the bags, the entire intrench- 
„ment, as far as relates to the/carth-work, 


i * bp, completes.; in two hours. 10 wort” 
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DISADVANTAGES" or r Tov $CHENE 


The above manner of erecting « work by means 
of bags filled with earth, is ee with the fol- 
lowing disadvantages. 

I. A, wank! of this nature a 

* quently it is easy for an enemy to approach 
and climb it; and this defect cannot be re- 
9 #8  medied, by palisades, fraises, or chevaux- 
dae frise. With respect to trous-de-loup, an |; 
advanced diteh, an abattis, or ſougasses in 

- +1 this case if there is sufficient time for the 
(11407 bs construction of any of these, the whole 
work might for the same reason be ed 

n in the usual manner. 

. Another difficulty arises from the b 
ing number ef bags, Which even a mode- 


5 | a extensive intrenchment requires. 1 


will suppose it to be 12,000, feet long. 
No if the profile of the breastwork con- 

-. | - tains 77 square feet (& 48.), 924, 000 bags 
wil be necessary. It must also occasion 


op 1 


L 447 -] 
a great expence to provide these bags, and 
to replace such as must unavoidably he lost 
or 1 in —_ them, A great number 


wil and many 0 other inconveniences yould 
* ence accrue. 
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zunrazn CONSIDERATION or THE FORBGOING 
SCHEME. 


_uy Kn method of forming 83838 
may nevertheless at times be very useful, as it is 
perfectly practicable, and may be executed with 
scarcely any difficulty. It should however be 
adopted only in small intrenchments ; and where 
great haste is indispensably necessary. For ex- 
ample, when a landing on a coast is effected, and 
an attack expected every moment; the troops who 
first land may with the greatest propriety have re- 
course 7. this scheme, to secure and cover them- 
selves. His hu HH Bi 

The War titty mentioned in the 2 
ing paragraph is here 4 done away; and the 
first would exist equally f if the usual manner was 
pursued: for Where such great haste i is required in 
the execution of the work, it is xearcely possible 
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All the g methods of intzenching a camp | 
have this defect, that the enemy is not exposed to 
its fire for a sufficient length of time. He may 
advance in tolerable security to within about 200 
yards of the work, and can run through the remain- 
ing distance in a few-minutes, if there are no fur- 
ther obstacles to oppose his progress. It would 
therefore be very advantageous in every intrench- 
ment, especially when time and other circumstances 
will not allow us to employ additional means of 

keeping off the enemy, to make such dispositions 
as would cause him to be sooner, and consequently 
longer exposed to our fire. Folard has proposed 
for this purpose, that at a distance of from 80 to 
120 yards in front of an intrenched camp, fleches 
should be thrown up, which have a covered com- 
munication with the main work, and are defended 
from it; and which are moreover. in a state either 
to keep off the enemy, entirely, or at least to fire 
upon him early in his approach: they are termed 
LUNETTES. . Clairac gives two prqjects for au 
intrenchment of this nature, but it e 
nee. . 5 12 att; ' 
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ferry Wm one Ko. 0 90 3641 
„FN mio 50 meyer 912 aft unn 
take @ U Pl. 11, fig. 2.) equal to 240 yards. Bisect 
it in e, and draw a perpendicular both inwards and 
outwards. From c tod set off 70 yards, and draw the 
lines ad, h d. From d set off 50 yards to e, and 
36 yards to / and g, and draw the lines e /, e g. 
Lastly make c equal to 120 yards, and ai, b k each 
40 yards. Draw the lines k i, M k, and from þ set 
off about 30 yards to / and m: then wir 1 , h m, 
be the faces of the lunettes. 

According to this figure, the faces h 1, h m, are 

defended from 4 i, and bk; and af, bg, from ef, 


eg: the part r fires in the direction ro, close to 


the lunette. n La on 
account. of the lunette in its ont. add he 
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The — tn "te — that dduncties and 
the principal work, is formed as follows. 
I., The gorges of the lunettes are dee by 
pualisades, — ee in reverse 
44451 (Pl. 11, fig. 3). Nn 

2. A passage 10 or 12 feet wide; Saks from 
the gorge of each lunette ta the intrench- 
ment. This passage is covered on both sides, 

either by palisades, or by a breast work of 
4864 * earth; It is proper in either Case to sink 
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Ao cation is carried, to render Kang 
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co By ede ae above, — 
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the passage a few feet below the ground, 
that the palisades, or breastwork may not 


= obstruct the fire from the main work. The 
. | height/of the breastwork may be from four 


464d feet to four feet: and an half from the 
bottom of the pazzage, in order that the sol- 
Adiers may fire over it without a banquette. 
3. The entrance of the intrenchment is covered 
by a traverse, around which the communi- 
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advantage, that the enemy «cannot approach the 
intrenchment until he has gained possession of 
the lunettes: but these works being very well flank- 
ed, are not easily carried; and may be deſended to 
the last, as the retreat to the intrenchment _ 
dy cut off. POLE Hane 44 e eg 

8 According to this project hearth — 
eee eee if we suppose the 
front of the intrenchment to be in a straight line, 
the covered communications will be parallel to one 
nen In consequence of this, the troops posted 


one of these passages must fire directly against | 
other; and might thereby kill or hurt the sol- 
tiers ichn. Clairac therefore zecommends that 
20 tha 
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the lunettes bould be, pled only oppoxite every 
second front of the polygon. 


This Rack of intrenchment in dh e : 
5 requires à considerable time, and a great num- 
of workmen for its construction; as well as a 

strong garrison for its defence: and therefore how- 
eyer excellent it may, be in other respects, it ought 
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All the, W Wann 
treated. af, are. called enclosed intrenchments, ¹ 
entrances. being only; small openings. 

A great many people versed in military science, | 
have been. of opinion that this manner of fortifying = 
is very defective; for as it obliges the troops to : vl 
march out of the work nearly by single files, the F 
enemy: may be much bolder in all his motions; k 
and should he be thrown into disorder in his attack, | 
or even entirely driven back, he need have no 
apprehensions of being „ mn, or 
| dente in his retreat. 

In this case he can rally very near the e 
ment, and may probably undertake another attack 
in better order, aud with greater success. For this 
reason it would be much more adyantageous to 
construct works in which the openings were of 

NN at all times 


march out in order ef battle, © | 
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| »ANTRENCHNBNT, witer Wann 


engen bh. dv MEET" or derer th Stele 


ſutrentethents d connected Ree in 8 manner 


of those described above, oug ut to be made 1 use of 
only when we are weak, li that it is necessary to 


bid à batte by all meuns Whatever; but on no 
account for the encampment of a whole army. In 


lieu thereof they recommend that single detached 


: fleches, Or, still better, that redoubts should be 
erected in front of the camp. 


These works (Pl. 11, fg. 4.) le bot bb fur. 


ther asunder than 400 yurds, nor less than 270, and 


ought to be sufficiently large to contain a garrison 
of 200 men. They should like wise be put into the 


best possible state of defence, — to the 
rules" before laid down. En OY IT RD. c 
As these redoubts do not afford y mne 


W another, a second row is formed behind the 


fist. The best situation for this new row is found 
by producing! the faces of the redoubts in the first 

row, and where they intersect will —Uü—ä— 
bse of thou inthe cd. „ 


ein > ed 


By 46 mint 21 8 175. an lt eee 
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I ese redoubts. were. joined. together by. lines, 
der would orm . ANOTHER CONNECTED IN- 
TRENCHMENT WITH ENCLOSED /FOBTS.., . 
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te es nes ieee; 
very usual, and when, instead of redoubts, regular 
bastions were constructed, their gorges were closed 

by a breast work; from which it was conceived 
great ad vantage might be derived: for even though 

the enemy should gain a eertain part of the in- 
trenchment, he yould still not be pertectly master 

of it, as the garrisons of the forts might hold out, 

and defend themselves for à considerable time. 

On the other hand, should the enemy gain posses- i 
sion of one of these forts; he would be able to fire 

from it directly upon us; and would thereby be 
placed in a situation where he might more/strongly 
oppose us: it is therefore seldom inne ms 
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The * e camp, 
which have been hitherto explained, may all be 
termed regular; as it has been supposed through- 
out, that the ground is 80 perfeetly level, that the 
works may be constructed with the same regularity 
as they can be traced upon paper. This however 
very rarely happens in war; and it is proper now 
to examine and consider various particular cases, 
both with respeet to the encampment of an army, 
and like wise the fortification of single posts of 
other descriptions, which: frequently occur in the 
field. * . 
L X 1 


n 


11 2134 J 


all these are to be executed, and begin by explain- 
ing the manner in which a hill, and a village may 
be-ihtrenched, and placed in a state of security 
 againsttheattack of an enem m. 
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HILL 2 
- ut; Hort e nt e n ts 2: & 53 $636: 
When A hill is to be fortified, its nature and 
| siturtion must be perfectly ascertained; and in 
particulas whether it is steep, or rises gradually. 
The principal object with respect to steep hills, 
is to endeavour to render the small roads leading 
up them impassable; and the best method of per- 


forming this is to cut broad and deep ditches across 


the roads, in which palisades or rg peer eggs 
may be fixed. Ne 

If the summit of the hill K to be fired 
upon from other heights, a breastwork must be 
thrown up: but otherwise there is no occasion for 
auy regular intrenchment; and it is in this case 
sufficient to erect palisades, behind which the gar- 
rison may defend itself, even when the enemy has 
mounted the hill. In situations which require a 
regular breast work, it is frequently ee 
to form the ditch behind the work. T1 
If the hill is overgrown with wood, detour 
precautions must be taken that the enemy may 
not ereep up it unobserved; and the most effectual 
means of preventing this is to cut down all the 
wood, and form strong abattis with it. 


— 
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[litany b ee nee chat it ma 1 
be ascended without difficulty, it must be intrenchs 
ed with a breastwork in the usual manner; and 
all possible means must be applied to prevent the 
e nne 511 
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by gt ior e an en- 
8 ms. be constructed upon it; but if the 
height lies in the environs of an intrenched camp, 
or at a certain distance from our works, and that 
it is necessary to fortify it, to prevent an enemy's 
occupying it, and battering us from it; that side 
only which is turned towards the enemy, should be 
fortiſied. In the last case, the gorge of such a 
work should be closed by palisades ; ; and attention 


must be paid to establish a secure communication 
between it and the works in its rear. 


Lastly, with regard to the figures of all works 
upon heights: they must be adapted chiefly to the 
form of the ground; but we should always endea - 


vour to obtain a good flank defence; which is the 


more easily accomplished, the more the kill natu- 
eee e e e | 
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F e nl Sal is to be forttied, we should bt | 
n situation, and the nature of the houses. 
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— to-the oituntion of Senne 
ought to examine the advantages or disadvantages 
chich we may derive from it; and diligently en- 
deavour to increase the former, and diminish the 
latter. For example, if a hollow: way leads to the 
village, by which an enemy might approach un- 
observed, it must be rendered impassable. If 
there are bushes in the neighbourhood they should 
be entirely cut down and removed, especially if 
they might prove of any benefit to the enemy. 
I a brock runs by the village we should examine 
Whether it affords an opportunity of forming an 
inundation: if not we ought at least to destroy the 
fords. Particular consideration should be given to 
the heights which may probably be near the village: 
Should there be any 80 situated that the enemy 
might from thence overlook the village and batter 
it, unless we-can include them within the intrench- 
ment, it. must be extremely difficult, if not impos- 
_ "able REO 3 Fea 85 


eee 
With 0 to the nature x the — we 
Should: examine whether they might be of any 
service in the defence, or not. Houses with walls 
of stone or brick, and tiled roofs are useful; but 
wooden buildings with thatched roots, are not pro- 
per, as they may be easily set on fire by the enemy. 
If it is essential that the village should make a 
. the church aud church- 
1 yard, 


1 * 


vun er any convenient and advantageous building 
may be converted into a place of reserve, to which 
the garrison may retire when. obliged to yield the 
village to the enemy. I chall hereafter explain the 
rr bat 
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\«Wkmintrenchment-of 8 * om either 


be dm ork; or of detached forts. In 
_ the former case any of the methods described above 
Nannen n may be here ap- 
Fenn Sinne 

The figure of . W depends 
upon that of the village, always striving to obtain a 
good flank defence. It may sometimes be advan- 
tageous to erect the breastwork behind the garden- 
hedges, for if they are only cut so as not to obstruct 
the fire of the troops, the enemy has thereby an ad- 
ditional obstacle to overcome before he can scale the 
work; The intrenchment however must never be 
too near the houses, because the enemy will endea- 
vour to burn them, and we should therefore be 
obliged to abandon the work en account of the 


* . 
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When ere OW t sufficient thine: for the for- 
mation of a connected intrenchment, redoubts, 
fleches, or works of any other figure may be erected 


e eee the village; and should be 


disposed 


* 
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Jisp686d in zuch à manner that they mutually 


flank” one another. As the enemy might easily 


| Village, the ititervals ought to be particularly well 


secured. If the strength of the garrison will al- 
low it, soldiers may be posted in these intervals, 
behind bushes and hedges, and thereby easily pre- 


| vent the enemy's further advance. But if troops 


are wanting, other obstacles must be oppbsed. 
For example, a broad and deep ditch may be matle 
from one fort to another: several rows of trous - de- 
loup may be dug between them: an abattis may 


be formed : palisades and chevaux de-frise may be 
_ Planted : or carriages may be placed with their 


shafts fixed into one another, and e 155,46 
N t en exe So oh Ne 
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ben eee eee a eee 
cannot be fottied throughout. In that case, only 
à certain part of it is intrenched as above, and 


| Ae thi rest by pulling down or burning 


the nearest houses. There should be a free space 
of at least 200 yards, e eee 


and the houses. ; 
In this situation also a post may be exnblished 


without the village, and regularly intrenchech to 


which the garrison may retire in case of an attack: 
but particular precautions must be observed not to 
be 3 in the villige ; and a secure ed 


Die. 1 com- 
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communiation want be ormd betvren - 
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ee 8 hevn the manner of fortifying a camp 
aud village, 1. will now; proceed. o explain the 
method by which a bridge across a river, may be 
put into a state of security against the attack of an 
enemy, as this is a case which frequently occurs 
| war, The works which are thrown up for this 
pur Se are called i m general TETES-DE-PONT. 
Fes there is little to fear from the enemy, It 
18 sufficient to "Ny a fleche in front of the bridge 
(a. 12, fig. 1): 8 The entrance is placed 1 in one of 
the faces, and covered by a trayerse. The interior 
space should be 80 large that the troops a and every 
thing else which must pass the bridge, can move 


through the work conveniently, and without pres- 
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sin 
Abs defence of this is work i is bad, as it has no 
flank; and moreover there is a great extent of 
Found in front of the salient an gle, without any 
efence whateyer. In this case therefore it would 
be better instead of the fleche to construet 0 work 
in form of semi circle. 
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fig 2.) These ſlanls are covered by.a-bueaatmork, 
extending from them backwards to the river, and 
in a direction parallel to the face of the fleche. 
The entrance is between tile face and flank, and 


covered by a traverse. If, the river is not too 


broad, the flanks may be thrown, up on the oppo- 
vite side, as fig. 5 9. At least the 8 1 
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e e ee are alioget K 7 
erefore do not afford any ee def ence ; 


it is sometimes proper to erect. larger works to 


e 5 


oper a bridge: for example, when an army in 


face of an enemy, is to retire over it. By following 
the rules and principles hitherto given, it 1s easy to 
design such an intrenchment, according to the 


nature of the country, and the . of & troops 
Which can be furnished for its 4 


Ihe fourth figure represents wen large tete. 
de-pont. The outer intrenchment serves to cover 
the retreat-of a whole army ; : and the avaſt works, 
A and B, will afterwards cover that Nen 
in the large intrenchment. 

It is not necessary always to make Boing o* a 
connected intrenchment for this purpose, as a bridge 
may be covered by means of detached works. For 
example, redoubts may be formed in front of the 
bridge, 80 as to create a eross- fire, and mutually 
* one another. This — appears to me 

more 


» * 
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more advantageous for the retreat of a whole army, 


tha an ene losed intrenchrear. iÞ 
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METHOD. or FORTIFYING THE. BANKS. or A 
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he eta an enemy's passing a river is 
a efreumstance which frequently occurs in war. 
Independent of the preparations for that purpose, 
which prmcipally concern the disposition and move- 
ment of troops, there is likewise much work for an 
engineer ; and as far as relates to that, I will ex- 
plain the method of fortifying a river, in order to 
oppose an enemy's passage. 
Pirst of all, that the enemy may not cross any 

n unobserved. 

1. The troops must ai along the river, 
throughout the whole extent where it may 
be expected an enemy will attempt to pass: 
and at intervals of about a mile, posts 
should be established, consisting of about 
two battalions, and some cavalry. These 
mall posts are to observe all the motions of 
the enemy on the opposite side of the river; 
for which purpose patroles should be con- 
stantly sent out, especially by night. The 
main body of the army encamps behind these 
Corps, in such a manner that it may be 
Teady to afford them assistance every where. 


. Fach of chese posts must be intrenched; and 
Y the 


v * 
ite engineer ought. to be, particularly. at 
© | tentive, that, tthe fire for the defence. of 

the river may be as horizontal as possible. 
The communication between these posts, 

and from each of them to the main army, 
+ Should be secure and commodious. | 
3. If the river is broad, people may be sent by 
eight in aral yeaels to the gppoxite. gde 
wu effectually to discover the designs 94 
mayements of the hey.. 
* Should chere he inlands in the river "which 
the enemy might make use of against us, 
1 5 must be . ang, fortified in 
tb 00 de t 10 dodtam $0) ml. 
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When the river 88 * fords, : we 
abould endeavour. to destroy them, For this pur- 
poge entire trees may be cut down, and furown 
into them: hazrows may be fixed with their points 
 upyatds,;, a number of sharp stakes may be driven, 

: Ae, Any obstacles of this kind may be employed, 
nc a york should be erected near them, to pro- 
tet them by means of a fire of musketry z other- 
ige the enemy would have no IN difficulty 
in removing them, and clearing the ford. 

If there are bridges across the river, they must 
either he broken down, or, as it may probably be 
desirable to preserve them, in order to make use 
% aki 25. e require, they may be 


covered 


t 165 } 


covered by strong tetes - de: pont, erected on the 
opposite side: or a work may be constructed on 
our side of the river, to enfilade 3 
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Wben the e enemy intends t to eross the river, he 
will naturally make choice of a situation where it 
forms a, bend towards him, (El. 12, fig. 6.) and 
where the banks on kis side are higher than those 
on our side. By this means he not only commands 
the whole of the lower ground on our side, and can 
fire upon it with advantage, but also when our 
troops advance for the defence, he can take them 
in flak : and, moreover, the first troops which he 
sends over may form with their flanks secured by 
the river on both sides. 

To deprive the enemy of this advantage, the 
chord, ab, of the curve formed by the stream, 
should be fortified with great attention, By this 
means, when he has even established his bridge, 
and some of his troops have actually passed over, 
they cannot advance further: so that he will de- 
rive no benefit from having effected his passage, 
until he has made himself master of the intrench- 
ment in his, front; and this point will not be easily 
accomplished, if due arrangements have been made 
on the defensive side. 
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explain the measures an engineer may adopt to 
prevent the landing of an-enemy's troops. 

If a coast is several miles in length, and of such 
a nature that an enemy may land conveniently in 
every part of it, it must always be an undertaking 
of extreme difficulty for an army to prevent his 
gaining his object; and the very best intrench- 
ments which may be formed in certain ore for 
that purpose, can rarely be of any utility. It is 
true, N eee 
formation if an enemy's fleet makes towards any 
particular part of the coast, and if there are any 
indications of his disembarking troops: but if upon 
such intelligence the army should be allured to that 

spot, and make all possible preparations, and esta- 
blish good works, the enemy's fleet may suddenly 
sail, and with a favourable wind arrive in a very 
short time at à part 80 far distant, that the army 
might not be able to reach it for several days. The 
enemy's troops would consequently have disem- 
barked and intrenched themselves, before o our army 
could approucy them. | 
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greatest importance, and I will therefore briefly 
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siderable, and if it is of such a nature that an 
enemy can only land in certain parts, he may be 
kept off with much less difficulty. In that case 

very important advantages may be derived from 
good infrenchments, and other preparations, such 
as were 8hewn mahnen rdbtby 
river.” (4 187—188.) | 

In those places in particular, where an enemy 
can. conveniently land, strong batteries should be 
erected, and well furnished with heavy artillery. 
By this means the ships of war would be obliged 
to remain at a ecndiderable distance from the 
Shore. | 
In this case, 8 
at hand to attack those who land first; and endea- 
vour to throw them into confusion, before they can 
intrench themselves, or receive reinforcements. 
The detachments for this purpose ought to be per- 
fectly covered from the fire of the fleet, either by 
the natural situation, or by breastworks; —_—_ 
they would be. sacrifised without necessity, and 
betora they could be of any service. | 

The further arrangements for the defence of a 
sea coast, belong more properly to that part of 
military science which teaches the movements me 
dixpodition of troops. 479) 
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* will now consider the ne of 2 on 
house. This is indeed a, case which rarely happens 
at present; for since the use of artillery has become 
50 universal, that a detachment. of a hundred men 
S marches without guns, it is almost useless 
to fortify a single building, as it must soon be 
battered. donn to the grund. Nevertheless, situ- 
ations may occur where the defence of such a post 
is both useful and important; for which reason 1 
e eee for e 


41 140 2 FIT in o 


6 193. 1 
were or j THE exexy's ACCESS, 


8 E . ‚ 6. Ahnarks. a farm. guard, or any 
considerable place of the kind, is to be put into a 
good state of defence, the first object is to endea- 
your as much as N prevent the enemy's 
e. 210 

Fe the post is the wall of a chupch- | 
yard, which lies in the midst of a village; all the 
roads and avenues leading to it must be blocked 
up as far as the range of musket shot. For this 
purpose carriages or harrows may be fixed as before 
described; deep ditches, in which chevaux-de-frise; 
erows· feet, or palisades are placed, may be — 
q 


All 


L 167 1 | 
All the houses in the neighbourhood. ought next 
to be examined; and such as might be detrimental 
to us, should be pulled down; those which are 
made of wood, should be laid open, that the enemy 
may not approach under cover, * N in n 
upon us from the en d 45450 
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The entrances and gates. leading to the Post, 
must be well guarded and blocked up. If we have 
no occasion to pass and repass the gate, the enemy's 
entry, may be prevented. by means of strong beams. 
fixed on the inside, if the gate opens inwardly ; but 
if it opens outwardly, these beams must be firmly 
buried in the ground in front. 

In both cases a quantity of earth or dung should 
be heaped" up against the gate, and the enemy 
would then find great difficulty in effecting a pas- 
gase. even though he should employ considerable 
OrCe. 

But if we wish to preserve a free passage, afleche 
or any other work may be formed, either before 7 
behind the gate. In this work a small opening is 
left, which must likewise be properly covered. In 
Pl. 13, the fist figure represents some works of | 
this nature. They may be constructed of earth in 
the .ugual, manner; and if the breastwork: is but 
zufficientiy strong, and provided with palisades, 


1 
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fraives, or nn the gate maß be looked 
as properly covered, oO DD 0 1 
Most engineers however recommend for this = 
pose, simply to fix palisades close together, accord- 
ing to the figure of the work; and openings must 
then be cut in the palisades, that the soldiers may 
ſire through them. A work of this kind is called 
A TAMBOUR, and is shewn'in the second figure. 
A mall pointed ditch may like wise be dug in front 
of the tambour; and the earth excavated from it 
thrown forwards in form of a glacis. By this means 
the tambour is better covered against the enemy's 
musketry ; and is less exposed to be injured by 
any burning materials he may throw, as ey at 8 
E ORAL | Tee bg. 7 M | 
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ph datos a krete be made with 
regard to the wall, in order to obtain r 
defence. | 
2 A batiquette is formed behind it, e 
cessary, the upper part of the wall must be knocked 
down, sufficiently to admit of the soldiers firing 
over it. If the wall is too weak, a ditch is formed 

in its front; and the earth thus obtained, is thrown | 

up against the wall (Pl. 13, fig. 4.) : but if there 
is any danger of being disturbed by the enemy in 

| * — | 
r wall 


raw 1 


wall, and the earth thivwn over it. (fg.-5:) The 
banquette is composed partly of the stones or brick 
knocked off the wall, and partly of earth: 

2. If the wall is very high, instead of breaking 
down the upper part, openings may be made in it 
(ſig. 6.); drough which the soldiers place their 
muskets, in order to fire on tlie enemy. As many 
of these openings, which are termed L00P HOLES, 
should be formed, as the wall will allow without 
being too much weakened. ' The height of a loop 
hole is about two feet on the inside, and three ot 
even four feet on the outside. The top is horizontal; 
but the bottom should have a slope downwards, 
that the enemy may the better be fired upon at the 
foot of the wall. The breadth on the outside is 


five or six inches, but on the inside 12 or 13 


inches, that the — 3 ban e in | 
various*diteetions.” 
9. In walls which are ay en Weed f 
loop holes may be made, one above the other; 
and in order that the fire of the garrison may 
prend the better over the whole space in front of 
the wall, the loop holes should · not be directly 
over one another, but so disposed that those of one 
row may be in the intervals of chose of the other. 
In this case, the under row of loop holes may 
be very low, by which means the foot of the wall 
receives a good defence; and a ditch must be 
dug behind it, of such a depth that the soldiers 
Standing in it can fire conveniently through them. 


There is no banquette here, but a scaffold of tim- 
| | Ws - ber 


w 


[ wo J 


| F 
| to eee eqs & Th 


2180 N 4 Wiz] FS. (47 + {i : — 


- 
. P » * * wh 
** 44 i CY CY 
nm It 'Y 196.” 


GUEST! "3 I | 1 


2 2 Toa, walls was. eee OR Ba Sas 
are the weakest, parts, a8 they have no defence, 
Therefore, that the enemy may not derive; any 
advantage from this defect, loop holes should be 
formed inumediately in the angles; or , which is 
still, better, we should endeavour every where to 
obtain a flank defence. There may probably be 
certain projections in the wh which will answer 
that purpose. 

This is the.c case, far ALS, with a 833 in 
| form, of a cross, and nothing is then necessary but 

. to pierce the loop holes. But if the wall has no 
flank defence of itself, a tambour or fleche should 
be constructed in front of each side; or tambours 
may be erected in the manner of bastions, at tlie 
angles. All these works must have an immediate 
con with the space behind the wall; 
for which Purpose openings are made through the 
wall, and covered in the rear by n. See 
fig; 8. SHES 46047 be eee 5 
5. If we wish to protect aha 3 en 
those in the tambours, form the enemy's sheils or 
grenades, it may be done by forming a kind of 
roof over these works. The nature and construc- 
tion of such a roof will be clearly seen in the ninth 
6 Beams and boards are first laid over it, 
a7 and 


: 


and earth or dung is heaped upon them, by which 
means the troops are effectually sheltered. | 

6. Lastly, if the post to be defended is the wall 
of a house or church, the windows may serve instead 
of loop holes : but to prevent the enemy's killing 
our men at the windows, they should be elosed up 
by planks, in which loop holes are cut. If the 
walls are not too thick, Toop holes may also be 
pierced between the windows; and we should here 
likewise endeavour to procure a 1 W by 
mene. FG thay by, 75 
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2 may be employed in posts of this nature, 
either by means of openings cut through the wall, 
or by firing over the wall in the manner of a bar- 
bette battery. The latter method is to be preferred 
when the wall has no roof, and is not too high: 
but on the contrary, in an enclosed and covered 
building, or where the wall is very high, loop holes 
should be cut for the guns. These loop holes are 
about a foot broad on the outside, and three feet 
on the inside, for the purpose of better 3 
the . in front. 
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»When the roof of a building to be defended is 
covered with thatch, or shingles/ it should be 
taken doun and removed; and wet dung laid upon 
the upper _ to 1 the _ — oy 
set on fire. 

If the toof'is besen tiles, nnn une be 
pierced through in certain places, to keep off the 
enemy, and prevent his scaling it by means of 
ladders; and for this purpose it is also proper to 
have a provision of stones on the upper floor, 
which may be thrown down upon the enemy, 
when he attempts to fix the ladders, or at 1 
time that he is close under the wall. 

If the building consists of several stories, it is 
adviseable to break through the floor of the upper 
stories in several places, and especially above the 
doors. By means of these openings the enemy 
may be fired upon, or otherwise opposed in his at- 
tempts to enter. Count Saxe had recourse to this 
contrivance in the inn where he defended himself 
against the eonfederates. As soon as any of the 
Polish troops entered the doors, they were killed, 
and the assailants were obliged to desist from that 
kind of attack. | 
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. gots hebindontimother, 
by which means the garrison may gradually retire 
when, obliged to abandon any of them, particular 
attention should be paid that the retreat may be 


conducted without confusion or danger. Sup- 


pose, for example, we are posted in a churchyard, 
and wish to reserve the church as the last place of 
defence; we ought to make such preparations that 
the troops may retire in security from the church- 
yard to the church. For this purpose, in front of 
the church door, a tambour is erected, leaving 
only a suitable opening close to the wall. The 
door remains open until all the soldiers are in the 
church, and is then shut, and blocked up in the 
strongest manner. Loop holes may like wise be 


cut in the door, more effectually to keep off the 


* 


\ : 
enemy. _— 
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METHOD OF FORTIFYING A SMALL ToOwN. 


I hall conclude this chapter with a brief expla- 
nation of the manner in which a small town may 
be advantageously 1 2 the attack of 
an enemy: 

1. When a town is 2 W 1 with 
gates, according to the ancient mode, the 


first 


- d . 
— — 


IM] 
first object is to block up the gates care- 
3 But if we wish to keep one gate 


open, a fleche or any other strong work 
should be thrown up in its front. Through 


this work a passage is made sufficiently 


broad for a gun: and this entrance is not 
only closed by qhevaux-de-frise, but is 
ke wise covered in the rear by a traverse. 


Moreover measures should be so concerted 


Ek that this gate may-likewise be blocked up 


as ee e —_— 5 to the at 
- tack;c Loom ot 1% 

2. eee * 
in the wall surrounding the town; and the 


hs necessary scaffolds erected for the soldiers 


to stand upon. If there are any towers 
pPrajecting from the wall, they serve to fur- 


1 | th nish a flank defence for all parts, and espe- ; 


»- cially in front of the gates. If the town is 


F $5 likewise encompassed by a large ditch; the 


bridges must be pulled down, or a strong 
work erected in front of each bridge. 

3. Traverses are formed in the streets leading 
to the gates, by which means, when the 
enemy endeavours to enter, he will be ex- 

posed to a double and triple fire. 


|» 4. Ane Sed upon within the town, 


to which the garrison may retire when the 
enemy has entered the town. It may be 
either a single building, or a certain part of 


wee town; and should be fortified with the 


EM | greatest 


8. 


s 
greatest attention, according to the forego- 
ing rules. 

Every thing within musket chot of the 
walls, . which might prove of any advantage 
to the enemy, should be removed; and on 


the contrary all possible obstacles should be 
presented to tender his r extremely 


dangerqys and n * 
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ATTACK AND DEFENCE OF SMALL FORTS, 
þ 
— 
14G 201. e 34" FB 
ATTACK. 


SINGLE fort which has hou * into an 
ad vantageous state of defence, and where 


no means have been spared to opposes the enemy's 


access, must render every attack upon it, however 


| powerful, a circumstance of great difficulty, unless 


supported by artillery. But if we. can bring even 


three or four guns against it, so as to batter the 
breast work for a few hours; and particularly if 


with these we can unite the use of a howitzer, 
from which shells may be thrown into the fort, 
the work must certainly be knocked down; and 
the garrison being then exposed to our fire, would 
THz 75 


(wm) 


Wenn. to surrender, een 
mee cg n 


umme 


9 202.” 


If the eee with» | 
out having trous-de-loup, or any other obstacle in 
its front, it may generally be carried in the fol- 
lowing manner, | 

The troops composin g the detachment destined 
for the attack, which must always be much 
stronger than the garrison, march towards an 
angle of the fort, as this is commonly the weakeat 

part, 

They advance in the greatest haate $0 the ditch, : 

- and leap into it, Having there rested a short time, "1 
they must climb the breastwork, form into order, 

_ fire upon the garrison, and immediately leap down 

into the work. It would be better if the troops 
during their march to the attack, did not fire at 

all; as it only occasions delay, without being of 

any essential service. Nevertheless, as the soldier 

may probably imagine he derives great benefit 

from it, and as it may give him confidence, the 
troops in their advance, may fire towards the fort. 

They must however by no means remain still; as 

the garrison would thereby acquire much too great 

an advantage over them. 

If before the assault circumstances will allow us 
to fire upon the fort and garrison from our guns 
and howitzers, the enterprise will the more easily 

AA succeed: 


[ 178 | 
succeed: and above all, if the assailants are but 
sufficiently bold and valiant to scorn the fire from 
the fort, which frequently is not so dangerous as 
we are apt to conceive, it may be expected that 
the-garrison at the sight of this determined con- 
duct, will the sooner cease defending itself, and 
rer | 
4 203. | 

I have observed in the foregoing paragraph that 
prior to the assault, it would be of service to can- 
nonade the fort: there are cases however, in which 
this would be totally improper. For example, if 
ve wish to surprise an enemy in his intrenchment, 
and that we are enabled to advance as far as the 
ditch undiscovered: it would here evidently be 
absurd to make use of our artillery, and thereby 
give him notice of our arrival. Again, suppose we 
are to attack a fort situated in front of a village, 
and that we know the greater part of the garrison 
is posted in that village; if we can approach with- 
in musket shot of the work without being perceiv- 
ed, this would be the most advantageous method 
of attacking it: for if we were first to fire upon the 
fort, it would afford the e e 
himself into it. | 


[ 179 ] 


| : 


Wen our force is very superior, and the situa- 
tion will allow it, a garrison may sometimes be 
compelled to surrender without our making any 
regular attack. I here suppose that the enemy 
within the fort, can defend himself no longer against 
a superior power, than whilst he has ways and 
means reserved of retreating, or of receiving rein- 
forcements and succours. If then we can cut off 
his retreat, and dispose of our troops in such a 
manner that no relief can reach him, necessity 


fully justifies the garrison's giving up the fort. 


This method is infallible, and ought to be pre- 
ferred to all others, as it is effected without the 
loss of a man, and requires no particular prepara- 
tions. ' 1 | 4 | / 2 6448 | 


$ 205. 
DEFENCE OF FORTS. 


With respect to the defence of a field-fort con- 
structed.upon good principles, and provided with a 
sufficient garrison ; the officer entrusted with this 
charge ought first to examine the whole of the 


neighbouring country, and cause every thing to 


be removed which lies within musket-shot of the 
place, and might be favourable to the enemy in his 
attack. He must next adopt proper measures to 
prevent being surprised; and for this purpose. the 

AAS | men 


— nr 


110 1 
men should be constantly collected together; and 
if the enemy is very near, the whole should be un- 
der arms towards day-breax. The centinels should 
receive injunctions to be extremely attentive to 
every noise during the night; and to report any 
occurrence that appears the least suspicious. Last- 
ly, people should be sent out in all directions, to 
give immediate notice when they e * 
thing like a movement of the enemy. 

As the. defence of a field work againat. the attack 
c a, süperior enemy cannot be expected to last 

long, the officer should beforehand carefully ex- 
amine the road by which he must retire; and pro- 
ject the whole order of retreat, to prevent the con- 
fusion which might otherwise ensue: and here 
he ought particularly to consider how near he 
may allow the enemy to advance, without suhject - 
ing the garrison to be cut off. 


0. 


| The actual defence is conducted. in hs following 
manner... 
1. The officer arange his men tn deep around. 
the whole circumference of the fort; re- 
_ - taining about a fifth part of the garrison 
for a reserve. The engineer who constructs 
aa fort of this nature, must also keep this 
in view when he determines the dimensions 
ö N the work, in order that the circumfe- 
ene For this pur- 
22 POS 


rw 1 


f r eee er men 
allotted for the reserve from the whole gar- 


rison, and m 


/ ow remainder; 
| 2. Cannon may be ed ar on as the enemy 


is within reach ; and when he has advanced 
within about 300 yards of the work, the 
guns should be loaded with grape shot. A 
few rounds of this nature brought to bear 
properly, would produce an astonishing 
effect, and must inevitably throw the ene- 
my into disorder. 


3. Small arms ought never to be used until the 


enemy is within 200 yards of the fort, and 
then'a brisk and constant fire of —— 
must be maintained. ; 


4. Finally, should the enemy leap into the 


ditch, every endeavour must be exerted to 
prevent his mounting the breastwork ; and 
here the garrison has undoubtedly the great- 
est superiority. The soldier striving to 
raise himself on the work, is not enabled 
to do much harm; whereas the garrison, 
provided it is but sufficiently collected, 
may give him such a reception with the 
bayonet, or the butt end of the musket, 
as must oblige him to draw back. And 
whilst he is in the ditch hand 'grenades 
may be thrown to his great annoyance. | 
If however, he should at last scale the 
breastwork, and the garrison abandons 
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it, the reserve must be brought forwards ; 


which being still in good order, and not 
having hitherto sustained any loss, will 
very probably vanquish the weary and ex- 
hausted enemy, and drive him from the 


N 
E * A - 7 * . 9 
fort. 1 $1 #T © ? g . t * : * 
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_ CHAPTER IL 
ATTACK AND DEFENCE OF TETES-DE+»P@ONT. 
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§ 207. 
ATTACK.—FIRST CASE. 


IN the atrack of a tete-de-pont, the same circum- 
stances frequently occur as were mentioned in the 


foregoing chapter concerning the attack of small 


fotts in general. It is therefore needless to repeat 
them here, and I shall only consider some particu- 
lar cases, and point out the —_— cos 
an attack in such situations. N 

First, to prevent an enemy's passing a river, 
though he has completed a bridge over it; a fortu- 
nate and decisive stroke may frequently be effected, 
by attacking him whilst his army is in the act of 
crossing. The troops are then separated from one 
another by the river, and consequently if we at- 


tack those who have already passed, we have at 


all events to engage with only a part of his army. 
It must undoubtedly be expected that the enemy 
has already intrenched himself, to cover the bridge, 
and passage of his army, and that we have there- 
fore to attack a tete-de-pont. In this case a 
direct assault should be made, and we must endea- 
vour, whatever it may cost, to scale the work. 
There is every reason to expect such an attack 

9 will 


—— — — Er 


— 


t u 1 


will succeed, as in n all probability the intrenchment 
is not yet in the most perfect condition. It is 
moreover a sort of surprise, and experience teaches 
- that when troops are taken suddenly and with 
violence, they seldom preserve sufficient composure, 
and are easily thrown into disorder. 


2086. 
„„ "SECOND CASE. 


er ates wishes, 9 ab 
to retite-across-4-river, by means of a bridge, we 
may render his retreat very difficult by making a 
powerful attack upon him as soon as a consider- 
able part of his army has passed over the bridge: 
| — e eee 
beaten. 

We must ants ents ue 
| „ henthevin:ap acth lenge mad 
small intrenchments (4 186.) constructed in the 
best manner ; and it therefore appears that we have 
likewise to attack these works, which being very 
strong, may occasion great difficulty. However, I 
scarcely think in this case it can come to a regular 
attack of the intrenchment ; for as the enewy's 
army was supposed at first. on the outside of the 
works, and endeavouring by degrees to retire across 
the bridge; it follows that there is nothing to fear 
from the intrenchment until such time as his army 
3 and in that 


situation 


[ 68 1 
ituation he will hardly retain any further e e 
of making a proper defence of the works. 

If we were to wait until all ee eee 
bad retired, except those destined for the garrison 
of the intrenchment, the attack would become 
too dangerous. All that can then be done is to 
cannonade the enemy in the most vehement man- 
ner during his retreat; and if possible to direct 
the fire of our artillery particularly against the 
bridge: for should we succeed in battering it down, 
the troops who had not crossed the river must to 
a certainty be thrown into our power. 


(1); 420g. 4 


THIRD CASE. 


38 2% F 


A third case is, when we want to destroy, or de- 
prive the enemy of a bridge which is of infinite 
importance to him. Suppose, for example, he has 
passed over a river, and left his magazine behind. 
He would undoubtedly be thrown into the greatest 
embarrassment by the loss of the bridge, and the 
disad vantage he would thereby sustain would am- 
ply recompense the difficulty of the enterprise. 

As ve suppose the bridge to be of great import- 
ance to the enemy, we must naturally expect that 
he has thrown up strong intrenchments to cover 
it; and has probably left not only a sufficient garri- 
son for these works, but even a considerable part 
eee for their protection. Consequently 


BB ve 
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ve may e e (a a the 
bridge until we have first beaten: this body of troops, 
or at least made ourselves masters of some strong 
forts. The manner of proceeding with an attack 
in such cases hath been already shewn; it is only 
necessary to remark that a great body of troops, 
and in particular a numerous artillery is requisite, 

to prevent the failure of the — _ 
arty? uy G erb n eee nar jc 


* 
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\ | DEFENCE. —FIRST CASE. 


The three examples given above must likewise 
be taken into consideration with respect to the 
defence. When, as in the first case, an army is to 
erôss a, river, and there is reason to apprehend 
being attacked during the passage, it is always a 
eircumstance of danger, and should be conducted 
Vith the greatest circumspection. Every thing 
here depends on whether those troops who first 
eross the bridge are enabled to throw up a tenable 
intrenchment before the enemy can attack them. 

A general should therefore know how to compare 
the time requisite for a sufficient number of troops 
to pass over the bridge, and intrench themselves 
on the other side, with that taken up by the ene- 
my's army in its march towards us; and should 
endeavour by all possible means to avoid an attack. 
The method of erecting works by means of bags 
-> a 4 4 filled 

2 


„ 
filled with earth ($ 165.) might here be practised 


with great ad vantage; and it wu NE bs 
2 Wenne ru 
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or SECOND CASE. 


cit — therwortad enter — 
retire across a river, and that it may be attacked 
during that time by an enemy following it; I sup- 
pose beforehand, that a large work is erected which 
encloses the small tetes- de- pont (4 186.), and is 
constructed upon proper principles. The army 
forms before the intrenchment, with its front to- 
wards the enemy; and under a constant fire retires 
by degrees behind the work, and from thence 
across the bridge. When there no longer remain 
any troops on the outside of the intrenchment, we 
must prepare for the defence of these works, for 
which purpose they should be provided with proper 
garrisons, and sufficient artiller ß. 4 
In order that the garrison of the large intrench- 
ment may also retire over the river, strong batteries 
should be thrown up on the opposite side, so as to 
form a eross-fire in front of the work. The troops 
on the side of the work nearest the river then gra · 
dually withdraw through the small tetes-de- pont, 
and over the bridge: and finally, those who actu- 
ally manned the front of the intrenchment hasten 
to the ditch of the small works, form according to 
the figure of the ditch, and front the enemy. They 
B B 2 then 


rw] 


then en files —_— 2 ä 
the river. un 1 * | 
The i of Auen — 
also to be enabled to retreat in security, and for 
this purpose the fougasses which were formerly 
described, may be applied here, and placed within 
the large intrenchment. By this means the gar- 
risons e eee Sein sufficient time to 
cross the bridge. 9:4 20108 
Lay, when al 3 the bridge acting) 
or if it cannot be carried away, it should be com- 
| OE b or otherwise N 150 


hat 212. 


THIRD CASE. 


** the third case, when! the —— a 
bridge is of very great importance; nothing par- 
ticular can be said concerning the defence of the 
tete · de- pont. If there is a body of troops left on 
purpose for its protection, they must endeavour to 
keep off the enemy, and beat him. The necessary 
manoeuvres to that effect do not belong here. If 
we are to defend ourselves in the works, all the 
rules given in 5 203—206 must be followed in the 

most cautious manner. 1 
mis is a situation whe on officer must defend 
the post entrusted to him, to the last extremity : 
for as the welfare of the whole army depends there- 
on, nothing can excuse his abandoning the post, 
or yielding it to the enemy. However when he 
exit] perceives 


perceives any signs of an enemy's approach, he 
should give notice thereof to the corps nearest 
him, that relief may arrive as speedily as possible. 


* 9 , 
oT id * F - , ut . ; l | 1 . > g » , o 
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Every thing that has here been said concerning 

the attack and defence of tetes-de- pont, is with 
very trifling alterations applicable to works thrown, 
up when: troops are to land on a sea- coast, or to 
embark. 
When troops have effected a landing, they must 
always expect to be speedily attacked, and ought 
therefore to endeavour to intrench themselves as 
quickly as possible. The rules laid cm in ) 1 
and 210 should here be observed. 

If troops are to embark, we must IPOS ac- 
cording to the directions in & 208 and 211, and 
the advantage there gained from the batteries erect- 
ed on the opposite side of the river, must in this 
case be procured from the fleet 
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ATTACK OF A HOUSE, OR OF A COURT-YARD SUR» 
"*ROUNDED"BY A WALL.—WITHOUT CAN NON. 


Ir is not easy without artillery to conquer a reso - 
lute and valiant garrison in a pont of this nature, 
v_ it may appear but weak. 

The following means may nevertheles be adopt 
ed for that purpose. ; 

1. When the re the 5 very 
low, a sufficient number of troops march 
directly up to the wall, and run their mus- 
kets through the loop-holes, by which they 

will probably drive the garrison from the 
wall. Upon this, the wall must be forced 
down, either by a kind of battering- ram, or 
in any other manner, and a passage thereby 
procured into the enemy's post. 

2. If there is not any flank defence to the wall, 
or even loop- holes pierced at the angles, it 
may sometimes be there undermined with 
tolerable security, and thus destroyed. 

3. Again, if the wall has no flank defence, and 

the loop-holes are so far asunder that lad- 
2 FE ders 


ders may be fixed in the intervals, an aka- 
lade * be attempted. | (7 


on Lastly; if the post is a single building, co- 


vered by a roof, and there are means of 
setting it on fire, this is the most certain 
way of compelling the garrison to surrender. 
However, if we have no mortars or howit- 


vers; if the house is covered with pan- tiles, 


and very substantial; and particularly if 
the garrison takes proper precautions, it 
must always be very difficult to effect this. 
On the contrary, if the building is covered 
with wood, or thatch, which the enemy 
should have neglected to take gown, it 1 5 


* un be burned. 


F 215. 


ATTACK WITH CANNON. 


If we have artillery, and the wall is not very 


strong, the most certain method is to batter it un- 
til a regular breach is made, which must not be too 
small, that a considerable body of men may enter 
at once. This precaution is particularly necessary 
when we know that the enemy ean retreat to ano- 
ther post, and * Gena bimself to che last 
extremity. 
The boars which are sometimes built in front 
of a wull, to give it a flank defence, may also be 


casily knocked down by cannon shot. 
I» {4 oy} . bh fv + þ | 


Lastly, 


_Lantly, if there should be any eminence i in the 
vicinity of the post, we should take advantage of 


beep 


{5 
411 


it, and from thence keep a | brisk cannonade upon 


ant 
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5 1 at t be expected that a gar 
30505 i in a post of this description, may receive rein- 
forcements, or even be entirely relieved ; we ought 


to 


send out detachments in all directions during 


"the attack, to prevent beang surprised in the rear 


* 
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a new enemy. 


From the befinning; the necessary measures for 


our retreat should be considered, that we may not 
be e cut off, even 8 the attack Should fail. 
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With regard to the defence of a house or court- 


yard, I, shall only quote a few rules, and entirely 
pass over every CRC lay" to hoe already treated 


of.. 


Y Hagtye 


1. When a geren expects that'the defence of 
such a post will last some days, it must 


have a sufficient supply of provisions, which 


Should be preserved in the most secure part 


oc the post, that the troops may not be 


compelled to surrender by hunger or thirst. 


This precaution may prove of essential ad- 


vantage 


7 + 
.\ » | vantage when the detachment of the enemy 
which arrives first is too weak for the con- 
quest of the post, and must therefore wait 
for more troops. The garrison may indeed 
be blockaded by the first detachment, but 
need not be obliged to surrender whilst it 
us a sufficient quantity of provisions. mu 
2. Upon the upper floor of the house, a great 
number of stones should be collected, which 
may de thrown down upon the enemy 
should he attempt to undermine the wall, 
to scale it by means of ladders, " to run 
oat his muskets into the loop-holes. 
4 still better method of = A esca- 
[>a 3 i to prepare soine large beams on the 
upper floor, which may be rolled down up- 
on the enemy's troops 2 are on 
+11; eee eee eee : 
* A great supply of water ahould bein nd 
by ness ia the house, and on the upper floor, 
* TY that should it amy where take fire, it may 
be quickly extinguished 5 and the post 
WI ; eee WR" che re. 
coessary engines for that purpose. 
1 will not allow the garrison to block 
ell: ge up the door, and cut loop- holes in it; as soon 
+ ++//88 there are signs of the enemy's being at 
work there, an ineessant fite' of musketry 
Should be directed towards the door, and if 
it is made of soft wood; the balls will pierce 
1 . * sueceed in 'bursting 
ues] 6 0 it 
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If the first place to 2 court- 
yard, and the gatrison can retire: to any particular 
huildling as a reserve, When it can no longer main- 
tain the court, the retreat is conducted in the fol- 
lowing order. 03, inen, er 
ne soon as it is perceived that the enemy 
nill make a breach in the wall, the troops 
- +5542 gvho are most remote from the side of attack, 
„begin to withdraw into the building, and 
_-41 re ply those at the ede of the breach remain 
19/414 einstige t Go | 
. When the breach is become practicable, those 
_ -205; men also tun in tlie greatest haste towards 
dont zthentambeur which covers the door, and 
i formealeng it, fronting the enemy. They 
11:7 vthenoby degrees, and under a constant fire, 
U + {- rebine by files behind the tambour. Even 
thongh the enemy may enter the breach 
opith great force aud rapidity, there nead be 
(20.4 23: D9 apptehengions--of his- following up the 
troops in their retreat, a0 as % enter the 
building with them. Not only the fire of 
1; 1, the retiring troops, but that of ithe-garrison 
„ig 'of the tambour and building would detain 
2113+ hum — Dee 
4 3 3. Lastly, 


# 


1 

8. Lastly, when the tambour can ho longer be 
defended with any certainty, the whole 
garrison retreats as quickly as possible into 

the bufläng: aud as soon äs the lust man 


35 s entered, the door is shut, and blocked 
1 ane 5 which, E en should 
beforeh and. N Jar It Nu 1 


9141 t 243 

th my 1 2 03 bt 1 30f VAM Th Ty 83 
te 12 916) 1 NB ig. IRE 16? I rh 
via? 5 5s oe g nora of 5 0 4 oF fo t I} 


last pogt may, "RAS, be. maintained 
Y as. expectation. of relief, or an opporr- 
tunity of making an escape: but if at length there 
is no appearance of assistance, and it is impossible 
to make any longer defence, the officer must de- 
cide whether, he ought. to make any further resist 


ance, or surrender the post to the enemy. He 


should adopt the latter conduct if an obgtinate 
defence could prove of no more use; for in this 
case it would be only fool-hardiness. to sactifice 
On the 
contrary, if the welfare of the whole army depends 
on our post, or if in conformity to orders we are 
to defend ourselves to a man, it is our duty in this 
and similar cases to hold out to the last extremity, 
, ANT ACTA GIA: 
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t iv eddy to perceive” that  thj6ughout this de- 


fence, 4 great quantity "of gunpowder and ammu- 
nition must be expended; * therefore that the 


garrison may not be reduced to the necessity of 
surrendering for want ef thee articles, care should 
be taken befotchand to provide a sufficient supply 
cherecf It mould be" kept" im the tobt secure 
Part of die iutrenchfment, and All possible precau- 
456hs taken to preberde Tt from fre. Tt Sold 
Uke wise be distributed y sparingly, and in the 
nactuat defence, particular attention should be paid 
r ee do vor fire until the enen) is 
completely within Were 905 eee e e 
It i not Uways possible to fofctay the quantity 
_ of attimitinificn” that wilf he need; Ao be 

Envwn" lo many attacks the enemy may make, 

and how powerful those attacks miy be however. 

it ds always better to have rather tbo much than too 
Iittle.” I de alle, 200 routids* för each soldier, 
nd 30 roundds for each gun, it Will iu host Cascs 


be sufficient. 23 ind HSC GF- 4004 eme >”; 
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FT that e leg in te 
bo attacked, and the proceedings for this purpage 
. raG 1,09 pation 

btances. 1 mn. rer i 
Firat, if an enemy's corps on i durch finds 
itvcif incommoded by our cavalry, it may probe- 
bly throw itself into a village for ecuuity.. In this 
case our cavalry; should blockade the village and 
zend for. a re-inforcemens of \ipfantry, without 
which nothing further could be executed. 
this time it must be expected that the enemy will 
intrench himself in the village to resist the attack 
of our infantry; but as time and means must ap- 
parentiy be wanting, be will not be able to com- 
plete any extensive and strong works. However 
he will have blocked up the avenues to the village, 
and. fortified some particular building in the best 
manner, as a place to which he can retire at last, 
aud make 4 good capitulation. The method of 
attacking such a post is known from the foregoing 
chapter; but as our troops are here _—_ 

1 


F900 at 3 
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5 1 
make preparations for the attack, the best way is 
to take some howitzers, and thereby set fire to the 
whole village. The enemy must then either yield 
or endeavour to Ae his way through, and we 


must certainly be 30 telly ding to prevent his 
sueceeding in the | 


ibi "EXD 


— vj Hts off a-expn(y's/armg>ther. 
Bes à village which flanks his position and which 
he has -octupicd;” if we ure determined to engage 
_ the enemy, this village must first be attached and 
Carried; but ds the preservation of it bs of great 
importance to Him, ve must here expect strong 
works and um obstitate defence. The attack must 
therefore always be very doubtful, but if it must 
take place, the following eireumstances n 
Wee trons od blood f Air HO 
I. We may first endeavour to set be bel 
- #7 Village on fire. It is true ve may not en- 
drely drive che enemy away, nevertheless it 
90 All be very prejudicalto/him; and if we 

n are 80 fortunate as to force the troops from 
tte intrenchment, their retreat through the 
Jeud must be extremely diffi- 
cult; and at all events the enemy will not 
© he able to throw himself into the houses, 

; d Bite upon us. n toq 8 £5u2 Mun 
oi 6 Sas vid 5: ont % v3 7100 2. Prior 


LT 
wi! gz Privy to the assault, a violent cannonade 
fttrom heavy guns, ghould be kept up against 
dete works of the village; thereby endeavour- 
2259 ing to disconcert the troops, to ruin the 
olkks, to render his artillery useless and to 
—— obstaeles Which may be 
m1 in our way, and might afterwards obstruct 

dur advance. Femmes 

* — Jovillige tying Ih bone of u army is for- 
tiſied in thres places unmely in front and 
be carried on against the front only; for if 
we wereſto direct our attack against either 
of the sides, we should not only be opposed 
buy the garrison of the village, but should 
wi de taken in mee 3 by 
— r e of Sk flanks of the. 


army, it is adviscable to undertake. an at- 


t tack on more sides than one at the same 
ttmo; for by this means the enemy cannot 
apply his whole force to any one side, and 
5d 07 "ny tbr REN — | 
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bn | 4 When the actual arch Þ 9 tae place, th 
Strength of the party must be regulated so 
i as to observe a proper proportion to the gar- 
nion. Four, six, or eight battalions are in 
mast cases * and they should at 
all 
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ebe ald, times be .aceompanied by cavalry. for 
| teir appr. They may be formed in two 
Aisions, or more if an obstinate defence 
„is Expected, and march with a quick pace 
97 bas directly towards the village. When they 
2d de arrived. within musket hot of the 
_ 24124 enk, the fist division begins to fire. 

Should it not succeed in driving the enemy 
from the breastwork, when it has expended 
th ammunition; or. should it be thrown f 
Miao rf Ap retires through the second 
ision, which advances, and begins to 
e. Should this divisien, algo be unable 
dio make any impression on the enemy, it 
must in like manner be relieved; by fresh 
In troops, and the attack must proceed thus 
vols. until at last vn perceive. the enemy begins 
dio ie way, We sbould then make a 
485644 powerful effort. to enter the village, for 
which purpose the pioneers and carpenters 
must remove all obstacles, and make large 
«adds... ..apenings:into the works. tc 
—— The oops must be very cautibus not to be 
thrown into confusion, and follow the enc- 
my too warmly; for as it is very, probable 

| be will endeavour to recover the village, 
oft. +»:#hey.ghould form. in ander order of battle, and 
dossider in What. manner they may receive 
163 24 him should he return with. succours. If 
ft Its - ble village should be enencher at- 
4 Myod- Vs h Aa Me ea, ent tack 
1 w 
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11 9 tack must be made, with fresh troops who 


dan renew the fight. 

the assault must cover the infantry; if it is 

ige retreat; or if the garrison should 

make a sortie from the village, and in the 

heat of action advance too far,” the cavalry 

bd hould make a desperate charge upon them. 
e 3} ee een 32! 99 6. 
dies este ah dien 03 otine's 
Wan ei Furotrd. ar "ea #9 109 HI 
ot ei ad A zuck“ 1 N ibo N to 

; Lt, un attack uf a village muy Obe, when 

we wish to disturb an enemy sf,ỹH x lying in can- 

tonments. The conquest of such a post in the 

chain of an enemy's quarters is frequently connect- 

ed with che mot important advantages, but it is 

not easily accom complished, and is generally impos- 

sible unless by surprise. The — 

Nenne K in HH Þ 
1. We should endeavour — thndeens 


from the enemy, by all possible means. 


* We chould:scize all plausible pretexts to let 
our troops approach the-enetny's' quarters; 
570 yen the last march should be conducted 
2 75 * Mith-tho-gronteat n citcumspec- 
D tion. " of at 
2. As it must horuyatedrnhaG Ges adjoining 


quarters will come to the assistance of the 


1 we should previously exa- 
n how soon the enemy's relief can 


D D come, 


o 232 3 et ——— 


> 
4 
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coker ame ant post a body of troops to prevent 
his approaching the village during the at · 
eee Or 4 false attach may be made 
2, -: | ypom the neighbouring quarters, to divert 
tue enemy attention, nad prevent his 
dending assistance to the village where the 
actuab attack s oartied on); 1 16 
81 As soon as the assailants arrive at the vil- 
lage, they must use their utmost endea- 
vours to gain speedy possession of it. If 
they can enter the enemy is aware 
of it, it would be best; but if he is pre- 
_ 414 paved, the attänk must be conducbed ac- 
85 nconiug ta the rules in 222. 228. Ri 
ee 10-328upacs HT ammo; 
-19n:705 vinSup Herman onions ns to 7 
er gi ud Ape 99 4 en e 71 1-2 
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With ragpoct'/to mne defence of an — 
village, I shall make a few remarks,” and refer to 
— —— prepara. 


dienen noo” it yo ene off mort 

u leer (quartered in a village must be 
entremely alert, and use bis utmest en- 
+15 ulgearvouts by means of spies and-patroles, to 
dai a knowledge of every movement of 
| the enemy. Holl 

. Whew he gets any such intelligence, he 
must report it to the- general and concert 
wn e comps" destined for his support, 
1 Mile n 900 neos von aniacertain 

Sn | a 4 


r 2 1 


certain ende which he is to give when he 


enemy may not take him unprepared. 


4. Lastly, when the 'enemy actually arrives, 


he must defend himself as long as possible: 
burt if be is obliged to abandon; the: in- 


trenchment, be wuss retire to the place of | 


reserve, and wait for relief. - 
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MANNER'OF|\GAINING A KNOWUEDGB"OF THE 
1o 9onl4 007 07 BNENY'S! CAMPI TN ont . 

itzt bit ti das ent | 
WHEN an intrenched camp is to be attacked, 
we should first of all endeavour to acquire a perfect 
knowledge of its nature and condition. For this 
1. We must advance as near as possible to the 
enemy's intrenchment and examine it tho- 
roughly. In order that the persons thus 
sent to reconnoitre may not be obstructed, 

' +2442, O8 taken by the light troops who may pro- 
buably have occupied the roads and villages 
for a considerable distance about the post, 
tttmey chould be accompanied by a covering 
party, the strength of which must depend 

on circumstances. 

By this actual inspection, we not only 
obtain information relative to the situation 
olf the enemy's works, and the flank defence 
which the lines of his intrenchment receive 
from one another ; but a perfect knowledge 


| fit rd c, which we are 
enabled 


1 ] 
enabled to judge how far it may beadvan- 
e egeous or prejudicial to us in our attack. 
2. We may procure from prisoners and desert- 
e a more minute account of the actut 
condition of the breastwork, and of the 
| whole intrenehment. For edample, we may 

_ © | scertain nearly the breadth and depth of 
«the ditch-vhether there is an advanced 
— — —— „ 
4 —— to secure his intrenchment against 
nn attack fkk A we guar 
Me ought not however to 9 
— hopraahnepiaendy 
might easily deceive us, either by design, 
ore through ignorance; but should collect 
Ph '' the reports Proven poople: If they agree, 

8 and we are convinced they cannot have 
been concerted, wempy safely rely on them. 

8. — and discreet spies may be sent into 
[the enemy's camp with instructions con- 
oerning the particular points to which they 
of of should 3 . gamen 


dbu collect. tits 303 noon 525m 
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1 4 elne a | perfeet * or the. 
enemy's intrenchment, and the ground about it, 


* the actual attack must be formed. 
There 


SS] 


There. may pomibly be some road leading round 
abont the post, by which we might enter it, without 
waking ourselves masters of the works; ar at all 
ents, if it, is found from Observation that it is 
dat wer where equally strong we can direct our 
Attack against the weakest part. This 
dennen not here be estimated alone by the 
nature, of the works, as for. example, becnuse the 
Denne eee 
vat 30 strong in one place us another, &.; 

the weak HE of —— — 
ment frequently depends entirely upon the ground. 
For-example,Jif in front af any part of the camp 
where is an eminenes from which we oould fire upon 
the m in the camp, and behind the breast- 
work; this ins always a weak — of 
ener 4% che assis. 
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We must io determine befbrehand, the fumber 
of ttacks, Both real and sham, which are to be 
made upon the enemy's intrenehtbcht. Tüte m more 
attacks we can make the better, as the enemy's 
army thereby becomes the” more divided. Ac- 
_ cording to the: opinion -of many engineers, the 

real attacks should not be very far asunder, 5 
they may de üble the more readily to àsslst one 
another: 2 
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uon from this rule would not 
but even be eee h 
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Most people killed. in WW 
the best time of attacking a fortified camp, to be 
about an hour or two-before daychreak. The ene- 
my cannot then distinguish between the real and 
false attacks, or discover our order of battle; and 
our soldiers have less to fear from his fire: whereas,” 
eince the attack is made only a short time before 
day- break, we are enabled by the time we have 
arte ee e os Pure 
the enemyů yy: SEO © eee era 
e Abc de eh eee never” 
theless experience shews that by night, an army 
is very liable to be-thrown-into disorder; and if it 
marches in several columns, one of them may easily 
mistake its way, by which the whole project of 
attack may probably be essentially altered. 
Again, it must be considered that all soldiers are 
not pogeesed of true courage, and may therefore 
not conduct themselves with proper valour and 
intrepidity in the night, when they are not observ- 
ed. Such as are timid may possible hide tliemsel ves, 
or be backward in the advance; and those who' 
are bold merely from pride or ambition will un- 
doubted ly endeayour to spare themselves, as their 
gallant conduct must pass unnoticed. A general 


* „ ? 


1 1 WW 
** 
resolves upon à night attack. If the intention 
————ů — — 
ery 5 n 
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ll: 
| When we are to attack the enemy in a fortified 
eamp by day, the army must be formed in a long 
extended line towards the intrenchment, endea- 

vouring as much as possible, to conceal that part 
of our force, which is to make the most powerful 
attack. By this means the enemy is obliged to 
man every part of his lines equally strong, and can- 
not increase the defence of the place we attack, or 
draw! his reserve nearer to it. It is not easy to 
conceal the actual attack; however any beights, 
hollows, woods, villages, &c. hed be ene 
for this purpose. 

With e — for he atack, 
the cane in the; ecopd, and on the flanks. 
Agaiust the principal side of attack, three or four 
divisigns of infantry are formed behind one another, 
and aſterwards compose the storming party. Last- 
Ia corps of reserve should be posted at hand, 
We where . Pg f 
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t 04-24, la böte arotngirs. O νννν, bas; 
If the attack in. to be ertAHuted by day a heavy 
cannonade should be kept np fur some hours upon 
the i and gartriven, v hich will pertiaps 
entirely drive the chẽ,ẽjꝭnñ from the works. At 
least many men must thereby be displaced, and 
seyeral guns rendered unser viceable; and if we can 
batter down the breast work, the passage oves-.the 
ditch, and mounting the work, will become much 
easier. b kb 4 Jag? Mas 263. 44... 2908321 3 EO MA 

For this purpose vs: ahould endeavour to find 
| out the mast advantageous stations for our artil- 
lery. If there are heights in the neighbourhood; 
from which we; might conveniently overlook the 
camp, and fire into it, strong batteries should be 
erected upon them. 
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— — — 
ee columns destined for the attack 
march directly up to the intrenchment. Fach 
column usually consists 5 — 
. er, JA 03 

f necesary, 200 or 300 enn ee 
march in front of each column; to fill up the diteh; 
— may aleo 


— eg 4 , E E Carr 


1 


e Each column, should be followed 
by, about 100 pioneers, with spades and shovels, 


to pull doyn the breastwork as soon as jt is scaled: 
1 carpenters should also be in readi- 


ness to remove any chevaur- de· frise, or other ob- 
stacles placed in the entrances. Lastly, at some 
distance, a body of cavalry follows for the support 
| ge re aan Scoubion 
may eure. 
When the. front of ee arrives within 
musket shot of the enemy, it begins to fire. If it 
d chrom into confusion, or has expended its am- 
munition, it retires, and the followi Wees 
advance and fire in n 05 
The whole assault proceeds thus until n 
abandons his works, and ur See Artie 
I retire. | 
7 e i 03M in bas EY 
7H | CE 1. 
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83 censured b xeveral 
people, and particularly x owe mls Folard, 
who totally disapprove of the storming party's firing 
during its advance; from a notion that it retards 
the movement of the column, without being of 
any essential service, and affords the soldier a 
plausible pretext to stand still, and perhaps even 
to retire. I will in some measure admit this, but 
cannot consider the firing either as useless or pre- 
zudieial. It engages. the soldier's attention, and 


ora on e he is in, or 
2 8 9 perceiving 


C363 


. r 
pereiving the number about liim killed and wound- 


ed by the enemy's fire: neither can he observe their 
cries and groans, which might otherwise male an 
injurious impression on him. It is also probable 
that the fire of the enemy would have much more 
effect, if he was left quite quiet and had nothing 
to fear, than when he is likewise exposed to our 
fire. Moreover, experience shews that even the 
greatest generals have never been able, either by 


the strongest representations, or the most strict 


commands, to prevent soldiers firing in an attack. 
They always conceive that the enemy would thereby 


begin to fire as soon as they think they can hit 
him. From all these considerations, I am of opinion 
that it is adviseable to allow the troops to fire during 
ge g . er- 

attack. 3 
1 5 ks "aro 

1 $ 254. a | va 
| ' Fold further objects i de troops fr the attack 
being formed in so few ranks. He recommends 
that a battalion should be formed in 25 or 30 ranks, 
from a conception that the attack of such à solid 
body which he probably terms a column, must be 


1 3 
of 


executed with more rapidity and effect. A column 


of this nature would undoubtedly make a more 
impressive attack than a battalion of three ranks: 
but as the effect of grape shot upon such a body 
of men must be terrible, it would not be proper to 
form them into column until they arrived at the 


' MBA; DC / EE2 ditch 
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gain too much advantage over them, and therefore 


| 
| 
1 
| 


| L WU ES 
diteh of the intrenchment: and! it is very probable 
thst in, that situation, both -officers and soldiers 
would negleet the mana -e. 
It is much mon like that they use all 
thein l endeavours ſto exoss the ditch, and mount the 
; walk as fast as powible, »-1./1 / 1791 eg "*f1 1 N. "2 
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II abe 8ssgilants are 80 fortunate; as to drive the 
enemy fle the breastwork, and en mount it, they 
must nat in disorder leap down into the work; to 
pursue the enemy; fer as he has apparent hy fresh 
roch in reserve, they would take advantage of 
our eqntuaion, and attack us; and perhaps speedily 
epa u, Our infantay should therefore remain 
upon the summit of the breast work, form. into order 
of battle, and wait there until the pioneers have 
made a sufficient opening for our cavalry to march 
kbrough. As sn as the cavalyy have entered, 
_ andthe vhale army is arrived, the troops advance 
in perfect order from the breastwork; ang: make a 
ne attack upon;the remainder of the enemy. 1. 
If the enemy should have left any guns behind 
the works. they should be turned about, and fired 
upon bim in his flight. The further regulations 
fox the pursuit of the enemy, or for à retreat, in 
gase the attack should not succeed, do not come 
unden the aubject af this treatise. 20 ron 119417 10 
r e ene ein; Wan be Mal mont m: 
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I have hitherto considered "IO N 


of a connected work, but must like wise take 2006. 


notice of those cases where the intrenchment con- 


sists of detached redoubts. | 3 of the 
entire disposition remains the same. 

assault a warm cannonade is directed aga 
redoubts and the troops behind them, TP as the 
works ate enclosed, a great number of shells should 
be thrown into them from howitzers. The several 
attacks against che different redoubts should be all 
cartied on at the ame time, that the attention ol 
the gartison of ach. Vork may be taken up with 
its On defence, and thereby prevented giving a 
tink fire to any other redoubt adjacent, to it. A 
separate column marches against every redoubt, 


and shotild consist of from two tg 1 four battalions, 


according to circumstances. | | 

The whole army Should follow. these columns, 

to de ready” to support them with fresh troops, in 

case tlie enemy 8hould make a sortie. If the. 

attack of the redoubts zucceeds, they must be 

0 mined, and bur troops march through the inter-, 
vals to attack the enempes atthy, 


The attack of such works, covered by. 4 whole. | 


attng, mußt always" be very doubtful; expecially if 
the dat 8 constibus of his advantage, and de- 
termined to defend nlinself to the last extremity. 
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MWurx an army in a fortified ca camp is to defend 

WA itself against the attack of an, enemy, the first 
point to he considered is the mode of dividing and 
Posting the troops behind the intrenchment. 
2 ths . The works must be manned throughout with 
- 8 _ Infantry, formed at least two deep. If they 
„ . 50 can be placed three deep, though the third 
N Tank may not be able to fire with the other 
= | two. ranks, it would nevertheless serve to 

| bw replace any casualties without loss of time. 

5 A soon as the enemy is within reach, 
AP "the garrison should keep a constant fire upon 
him, and should he afterwards mount the 
breast work, it must strive to repulse him 
: by means of the bayonet. For the latter 
purpose, it might probably be advantageous 
: to provide the men in the second rank, and 
dP — — non-commiayzoned "mM meh 70 
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+. 4 Wes femainder of the n wich ought 
to be as strong as the afore-mentioned gar- 
rison, remains about 80 or, 190 yards behind 
* the breastwork ; and if it is not sufficiently 
If 111 J numerous 


N bas 


brigade they should apply, if they require 
assistance. This reserve of infantry should 
- -.,, deayours to enter the works, and make all 
possible exertions to drive him back. 
In order that these troops, in case of an 
alarm, may be easily enabled to march to 
the proper places, the officers should make 
themselves thoroughly acquainted with the 
vhole camp, and particularly with the road 


_—_ 4 


LS 

02: numerous to 6ccupy the whole line, large 
0 2 are left between the battalions. 
Each brigade knows which part of the in- 
trenchment it is intendetl it shall suppbrt, 
And in Hke manner the officers commanding 
dt the several patts of the lites, know to which 


leading to the post assigned them, so that 


mmey may be able to find it even by night. | 
It would therefore not be amiss, if the 
MW os was sometimes to try whether all 


the battalions” repaired to their respective 
stations speedily, and without confusion- 


3. Tue cavalry are distributed behind the In 


h in like manner, to be every where at 
hand in case their assistance should be re- 
, quired.) It was usual formerly to throw up 
works called '2PAULEMENTS, to cover the 
rn and it might at all times be of 


service to make use of such covering. At 
all eyents they should not be neglected if 


as one heights in the environs of the 
intrench- 


— —— n 


1 2 
+13] antrenchment; from which the enemy could 
2noilz;find commodiously into the interior space of 


-ft a: the works. MHiw ont "> She Vit 'Th FX | * | 
The Chevalier Clairac. approves much of these 


Spaulements, and tecommends that the gounter- 


geurp of the ditches in front of them should be 


raised about two feet above the ground, and that 


infantry should be placed within the ditch, and fire 
over, the counters carp mmm aj 


us 3 24s 1 in ns e 490 2 
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It is evident that an intrenchment en in 
ee if it has an extensiye front, requires 
a great atmy for its defence; and therefore when 
mall armies-undertake. to defend works which are 
much larger than they can man, it is no wonder 
that they are so soon carried. Without troops the 
best and largest works are of no avail, and can 


certain never keep off an nem. 


A general when he wishes to fontify A camp, 


sbould previously consider whether his army is 
aufficientiy strong to garrison the intended lines; 


and if it appears that in order to preserve as great 
a front as the enemy, his line must he top much 
extended, he should rather contract it, aud only 
occupy a smaller spot, that his defence may be the 
stronger; and if he only covers his flanks judi- 
chously, HENS ne W 
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It is proper to conceal the condition! of our 
works as much as possible from the enemy; for 

the more ignorant he 18 upon that head the more 
uncertain His dispositions for the attack must be; 
aud therefore 10 prevent his generals and engi- 
to exumine dur works, 'a great 
number of light troops should make continual in- 
cursions every where in front of the intrenehment, 
and take post in the villages in the neighbburhood. 
They all tetire into the lines if the enemy ad- 
vances in force, but until that takes place, ver a 
prevent officers 9 

As the enemy will most send * 6 
information concerning our camp, and intrench- 
ment, we should 'endeavour' to'discover! them or 
at least to be very ciroumspeet before em: and 
we ought as much as possible to conetal the true 
condition of our works even from our on pebple; 
that the enemy may not gain — . 
of our situation, from mme n 
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being aurprived in a camp by night, the following 
precautions should be gbserved. | 
| bg Fr . the danger is very great, the army 
must remain under arms at their posts, 
| during the whole night; and it is particu- 
' 43419 5 larly: necessaty to be 122 the 
1! ; Watch towards day-hbreak.; * 0. 
ro Strong patzoles-hould ; bo gent. gut. during 
the: night, to; obgerye, all the'motiang of the 
_ -i219 enemy's army, If these patroles are zealous 
21-112 band alerts it is gcarcely, possible for the ene: 
aum to approach. withqut- being discovered. 
(1:-Se: bLastlysi through the help of able spies we 
_ 00:1 M8y learn hen the enemy proposes to at- 
b attack uss and can prepare acgordingl. 
Vm So enn 26005 if d gow) * hun 
25 anom 
athy 02 #31q2 * iv om Ai yimond 2 eA 


Ibs pag — advances to attack our 


eampby/night, we phenla endeavour to light the 


Whole cnantry in front of the, camp. By this 
means ye are not only enabled the, better o direct 
our fire againat him, but can likewise vie his, en- 
Vue diepasltion; and may probably discover hich 
part of: gur intrenchment he particularly designs 
to attack. For this purpose, as soon as he ap- 
proaches: our lines, a great Wee of light - balls 
should be th thrown towards him | our mortars : 
or as Vauban reco ne 


mme . FA tances of about 
200 yards from one vans piles of wood may be 
7 11 e, about garde from the _ 


Ears 3 


1 2 1 


These may be all lighted at the same time, when 
the enemy is sufficientiy near; and that they may 
speedily take fire, some straw and — 
should be tied up with each pile. A small roof of 


aud prevent the straw-getting wet. 
_ 194 03 light rl? Und 44 Hows 
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It is always advantageous. to ſind out as 00 as 
— of our works: the enemy de- 


signs to attack; but this is particularly necessary, 
if we have not sufficient troops to furnish a proper 
garrison throughout. We ought to observe nar- 
rowly all the proceedings of the enemy, in order 
to draw conclusions as to his designs. This is 
however always doubtful, as he may easily deceive 
us by false movements, and therefore it must re- 
main at all times a very difficult and dangerous 
undertaking, to — ertenive intrenokments 
with too few troops. 

Sometimes, from * nd situation of our 
post, and of the country about it, we may know 
beforehand which part the enemy will attack; and 
this is of great advantage, as we can then direct 
all our attention to that part, and strengthen it in 
such a manner that the enemy must find —_ 
„r 429% n Worry ber 
«#44 Nr 9 N Bet 2 15 en! Ir 1 or NAN 't 
Ne e 47 45% 350 at Zh iff bass. en- 
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boards should like wise be made to cover them, 
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Aft has already been mentioned that it would-be 
of essential advantage to the enemy, if before the 
_assault he could bring his artillery to bear upon 
our works, so as to inzure them materially: we 
must therefore use our utmost endeavours to 
silence his batteries, and render his guns unser- 
viceable:- Por this purpose a great number of 
heavy guns is requisite, and we sbould carefully 
e to cover the artillery- men during the can. 
wands; the mts i een of ofthe t ere 
When the enemy's army advances towards the 
ſntrenchment, the guns should at first be loaded 
with wund shot; as he draws nearer à heavy fire 
of grape shot should be Rtept up; and when he is 
vnn reach ef musket shot, the infuntry likewise 
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I proper measures have been taken to obstruct 
the enemy 's approach to our intrenchment, his 
advance must have been attended with extreme 
disadvantage; but when he is actual an the 
ditch he is no longer exposed to the fire of the 
soldiers mirettly in his front; however in this situa- 
WE ASH ; tion 


a 


tion he may be greatly incommoded by hand gre- 


nades ; and if our works are constructed according 


to the preceding rules, he will have to sustain a 


in each flank, it. would when, loaded with grape 
shot, produce an astonishing effect on the enemy. 
If however the enemy should cross the ditch, and 
endeavour to mount the breast work, the garrison 
is drawn up behind it, with loaded arms, and fixed 
bayonets, ready to give him nnn 691 
mofa t nts a; e096. leert eee 
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200 Amme enemy, ä all the ab- 
our reserve of infantry and. eavalry must instantly 
advance, and attack the enemy. As, he must na- 
turally be much fatigued, and perhaps thrown. into 


some confusion, whilst our troops are fresh and in 


the best order, it is n the enemy would 
be driven back. nee be n : 
This engagement hetwean the enemy pressing in, 
and the resexve is 50 unequal, and the advantage 50 
decidedly: in favour of the latter, that unless dur 


be theirs. The greatest generals declare chat in 
the defence. of an intrenchment, they rely more on 
thoreserye than on those who garrison the works. 
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troops should, be panick struck, the victory must 
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bayonets to oppose him ; and consequently the 
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Soldiers stationecdd behind a breastwork are i 
general timid; because they consider the works as 
a ptoof of their weakness, and the-enemy's supe- 
riority; and as this prejudice is frequently the 
cause of an intrenchment's being so easily carried, 
ve have the most important inducements to strive 
to do any this idea. It has therefore been fre- 
quently suggested that according to the custom of 
the Romans, camps should at all times be intrench- 
ed by which means the soldiers would not regard 
uch works as extraordinary. This proposal might 
probably be of service: at all events we should 
endeavour. by just and reasonable arguments to 
deprive the soldiers of this notion. We should 
represent to them the great advantage they derive 
from the cover of the breastwork, whereas the 
enemy is totally exposed.' We should point out 
the difficulties: the enemy has to overcome, be- 
fore he can approach the intrenchment; and that 


the ditch and scale the work, they have still left 
the fire of their small arms quite close, and their 


most favorable progpeet of driving him back into 
the ditch, Lastly, we should explain, that even 
if a few of the enemy's troops should actually enter 
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| The mode of defence aboye described relates pro- 
perly to a connected intrenchment, and I must 
therefore make some observations concerning the 
e of a post consisting of detached redoubts. 
The principle is the same. The redoubts are 


furnisheq with men and guns; the remainder of. 
the infantry, together with the cavalry, forming a 


reserve behind the redoubts. However there is 
this difference, that in the present case sorties may 

very" conveniently be wade against che enemys 
column 6f attack. If he advances towards a re- 
doubt, a detachment js sent from our army to 


attack hem, and may very likely drive him back 


in this case should not pursue the ens · 
xckly behind the redoubts. 


Our t 
my für, but retire” q 
Should he make 
may perhaps be advantageous to 1 with our 
whole Arup, and üttack him 

© Throughout” this defence, a general is more 


mäster of his motions; but à post of chis nature 


_ more troops than a cannected intrenchment 
of the same length © for which reason it Is at times 
very defective; notwithstanding the vous 7 
advan JOE Y. * 
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At BAL, town-wurounded by 3 wall ay be 
 artackedin ie manners. 3 may be 
_ RG funf gained by, 


| Mm «PT being able, to get into o the 
* or on any axtifice to 


a the guard. ; | and. thus to 
4 oth may, be effected by seyeral schemes of 
17 in WOWngy.,; on 117) 
_- bem Me imes. certain parts. of the 
* „ Are, ngt, particularly guarded, 
1 Hi om on — that. an attack. there i 15 

| impossible. If we can find an opportunity 
worn n duch da part, it is only ne. 

| e JO dend a Lou of men guf⸗ 
b int rene th nearest guard. They 
„ muzt glimb W ang dun en, tho 
211 PF hich our troops epter the to own, 
2. e may endeavour. to. fix a petard, #eoretly 


| to the gate, and thereby farce it ohen. 
855 A detachment may march up to the gate, 


7 strive N by . 


oy 7 k 
s be alles of the gartis6n.” By pesking 


9 e as the enemy, and even 
wearing his uniform, he will ge be 
cron misled and open the gate. 
A If it is eustomary to allow the mails to enter 
dr — by night, this pretext may an- 
wdc8vwer to get the gate opened. For this pur- 
—— chuse the time that the post 
usually arrives, or intercept it, the more 
effectually to deceive the guard. | 
Confidential soldiers may be sent in disguise, 
or as deserters, and enter the service of 


ET 4 time agreed upon these 


24 7080l8iers must surprise n and on 
4 the gate. 3 it 5 C. 


6 Lastly, — endatyous to beg over a | 


04 "ur interest, an officer of the garrison, and 
Al N 


1 || "86iz6"the opportunity of their being upon 
gnVauard, to surprise the place, N — 
* © "thereby be easily entered. 4 41, 

v , tit asdeng fit 97 
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Another manner of attäcking a eee 
to scale the walls by means of ladders. If this can 
be done by surprise, there is nothing particular to 


be notieed. But if the enemy is aware of our 


intentiod, it is necessary that our detachment 
Should be much stronger than the garrison; nor 
nal lee > G6 6 should 
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| chould. it be attempted unless the! enemy is too 
weak to man, the whole extent of the walls proper- 
m In chiis case by fixing ladders on all sides, 
the enemy does not know, especially by night, 
where to apply the defence. In such circumstances, 
the attack must easily succeed, and therefore places 
in general Which have a great circumference and 
| eee —rrů——ĩͤ—ͤ 
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The best mode of attaching a amal town, i is 
with artillery; by which means the gate, or part 
of the wall is battered until a large opening is 
formed: a column of troops then marobes through 
this opening into the town, and attacks the garri- 
son, in order to compel it to surtender. This is 
gate is well secured and rammed up, it would be 
difficult to batter it down ; and if the walls are 
old and thick, we might probably fire a long time 
without even displacing a stone; and even should 
we effect a breach, it is not easy to drive away a 
garrison possessed of courage and firmness. It 
must als) be 2 duringuthe time of 
in thrawing up aw-intrenohmentto.defend the en- 
trance of the breach by, a powerful fire, which may 
perhaps repulse Aae they are arriyed 
at the breac ng ſlollut aan 
222 9 © 9251. BURN- 
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A small town may also be forced to . 
by endeavouring to set fire to it. However as war 


is carried on, ” especial | ly in modern times, only 
against soldiers, and not "citizens; nothing but 
extremo necesity should induce us to adopt this 
mode of attack. By thredtening the town with 
this cragl/ resouree, we may probably attain our 

object, without putting it in execution. There 
may nevertheless be some cases, where the burning 
a whole town is no consideration to a general, For 
example, hen the welfare of our army depends on 
be gained by any other means; or when we know 
be no hesitation in sacrificing a whole town to 
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1. Previous to being attacked, he should strive 
N. err e 
possible, according to the rules explained in 
Lr 
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collected, that we may not be forced to sur- 
render as soon as the enemy appears before 
1811 the tayn, and cuts off all gommunication. 
his supply should be preßeved .in the most 
vigo © Zecure part of the town, and should not, be 
— ed. until we. are actually blockaded, and 
dan get no further assistance from without, | 
— — yer en 
0 got, an attack,” the inhabitants might turn 
2 againgt. the garrison, they should be deprived | 
voir OL,AL arms, and forbid; to be seen in the 
| n ay ws the Signal. of alarm. On the 
30139 light. in every vindoy\.during.anyplanm by | 
WOES night. et een i +! 
«1 4, Preparations, should be made that any bre 
tu as Which might happen i in the town at the time 
of attack, may be speedily extinguished. 


3 . Lastly, if the garrison is determined to defend 
itself to the last extremity, some particular 


art of the town, convenient for the pur- 
Pose, should be fortified as a place of retreat, 
when the enemy gains an entrance any 
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To prevent 2 SU i the * | garrison 1 
observe an extreme and aa discipline. The 


1 commandant 


e — 


129 } | 
commundant alnnld pry preticuler attention. to the 
following circumstances. 

1. He should have n knowledge of the 
entire ;fortification,/of the town, that the 
| 11-7 ard and other detached posts may be 


+: - Properly disposed. 1; 1,1 We aid 


2. The rounds should be constantly going during 
the night; aud every, evening, patroles of 


horse should be sent out on all the roads, 
that any march of the enemy towards the 


town may be instantaneously discovered. 


3. Great precuution should be used respecting 


every person going in and out of the town; 
1H Should. any of them be in the least suspi- 


diious, they should be detained: and we 


should he particularly circumspect with re- 

1 55 ene to all deserters from the enemy, and 
all prisoners, who. n be e as 
soon as possible. 


[4, No ene obguld b. wel at ae or 


should any person be allowed even to ap- 
proach the gates; and in the morning they 
should be opened with all possible precaution. 
5. Lastly, the whole garrison should be con- 
stantly collected n * by 


night. 
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If notwithstanding all 1 precautions, the 
enemy can effect a surprise, and gain an entrance 
1 where unobgerved, the garrison $hould be pre- 
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viowsy instructed to repair forthwith to the fortified 
post, alloted for à retreat.” Ade officer must here 
examine the proper mantier off If the 
enemy's force in the town is "not yet very strong, 
by hazarding am attack, we may probably repulse 
him quickly. But if this undertaking appears too 
difficult, he mut remain in the post, and ective 
Wis firmness and fer r fn 
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Fbere nee be but little apprehension of an esca- 
lade, provided the garrison is strong and properly 
on its guard against being surprised; but if the 
n is weak,” and that thie enemy can fix lad- 
ders almost in every part of the eitcumference of 
the wall, it must always be extremely! difficult to 
provide against it. However the following mea- 
sures for that purpose ma) be Wopted: © anti 
1. The garrison should be properly divided, and 
> git, per of i deen r 
12 $44 ; to defend. Nennen 
1 The soldiers, besides their muskets, should 
be furnished with suitable weapons to de- 
fend themselves against an estalidde. For 
example, with pikes, pitchforks, TE. to push 
don the ladders. 
3. Chevaux-deffrise may be placed on the top 
of the wall, at those places which we cannot 
| man FR TOs meaty the enemy is at all 
| | events 


\ 
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events delayed, and it affords as oppor- 
tunity of hastening towards him. 


a we Each post should be red ban great 


Nee re ec 
de rolled down e dn one 
ee upon the ladders, | 


s If notwithstanding else e egg 


should scale the wall, the whole garrison 
must retire to the alloted post, and again 
defend itself in the best manner. , 
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lt the enemy revolves to mine a breach in the 
_ by means of his mom *. 
7 enter the town, | 
1. We must erat to create bun as ey 


trouble as possible in erecting his batteries. 
For this purpose whilst he is thus employed, 
we should keep a warm cannonade upon 
him; and according to circumstances, we 
may even make à sortie, to destroy the 
work he has already finished. As the enemy 

is obliged to throw up his breaching batte- 

ries pretty near the town, good marksmen 
with rifled-barrelled pieces, may be placed 
to fire at the batteries, and endeavour in 
particular to kill the axtillerymen. 


2. As 200m. as it i ments ch 


vill be made, the garrison must intrench 
itself 


1 282 ] 
 Itself behind that part of the work; by put- 
. ting the adjoining houses into a state of 
- ,' defence, and throwing traverses across the 
1 ſtreets. | Behind these traverses, one or two 
guns may be placed, so as to enfilade the 
opening through which the enemy must 
enter. As soon as he arrives there, he must 
de received with a brisk fire of grape shot. 

At the same time an incessant fire of mus- 
ketry must be maintained from the houses 
and traverses. 

3. Lastly, if the garrison can no lon ger preserve 
this station, it must withdraw to. the post 
allotted for that purpose; and must either 
daeefend itself to the last man, or by capi- 

ttutllating, endeavour to obtain the most 

advantageous terms. 004! ing 
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